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Money Saving Steam Traps 
with the Strainers Built Right In 


. - » Now Available in Two Sizes 





FIRST=THE ARMSTRONG No. 880 


AND NOW-=$THE LARGER No. 881 
i 


VITAL ae 








No. 880 No. 881 AN ECONOMICAL steam trap for draining 

Pipe Connections Vo" or ¥%a" Vo" or Ya" small equipment naturally has a small dis- 
rs) ina P 150 psi 750 si charge orifice. When dirt or scale conditions 
perating Fressure psig psig are bad it is recommended that a strainer be in- 
Capacity, Ibs. per hour stalled ahead of such a trap to avoid clogging. 
continuous discharge | 450-690 760-1060 Either the Armstrong No. 880 or No. 881 


Height 57%" 7/6" trap is a perfect answer for such a condition. 
Diameter 5” 5” In each the strainer is built right into the 
Weight 5 Ibs. S Ibs. body, thereby eliminating a separate strainer, 
extra fittings and considerable installation 
labor. Best of all, these traps cost less than a 
standard trap plus a separate strainer. Look 
over your small trap applications and order 
the traps you need now from your local 
Armstrong representative's stock. 


nN ARMSTRONG MACHINE WORKS 
gc = 820 Maple Street ” Three Rivers, Mich. 
ae 
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FOR COMPLETE DATA on correct 
STRAINER lection and i lation of steam 
trops for any service or any pres- 
sure, send for your copy of the 
36-PAGE ARMSTRONG STEAM TRAP 
BOOK, or see our Catalog in Sweets 
or Chemical Engineering Catalog. 
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A typical PERMUTIT installation serv 
ing the AMERICAN CYANAMID CO 


— 
the Permutit Company Tell us about your water conditioning 
is the only manufacturer of all types of water problem. Write to the Permutit Company, 
conditioning equipment and of all types of Dept. IP-1, 330 West 42nd Street, New York 
ion euchangere. 18, N. Y., or to Permutit Company of Canada, 
Ltd., 6975 Jeanne Mance Street, Montreal 

as 


Permutit, by manufac 
turing the material that is best suited to your 
needs and designing the most efficient equip 
ment for its use, does a complete job for you 


Water Conditioning Headquarters i for Over37 Years 


Permutit is always 


ready to put its 37 years of water condition- 
ing experience at the service of your engi- 
neers ...in order to solve your most difficult 


water treatment problem. 
a ——eS— “ : . ee 
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what results 


do you want from your 


COMBUSTION CONTROL SYSTEM ? 


Low maintenance? 


“We find that due to the (Hays) properly controlled combustion, our mainte- 





nance on both stokers and boilers has been considerably decreased.” 
American Tobacco Company 
Good €O.,? 


“CO, readings show that on an average day our CO, varies between 13% and 


14% despite load fluctuations.” Sunshine Biscuits, Inc 
° . 


Increased efficiency? 


“Operating efficiency has been as high as 82%—much of the credit going to the 





accuracy of (Hays) automatically controlled combustion.” 

Sherwin Williams, Chicago Plant 
Fuel savings? 
“We estimated that . . . we would be able to pay for the new equipment (Hays 
Combustion Control) out of fuel savings in three years. Since then, the records 


show that the amortization of the original investment has been accelerated 


Raybestos—Manhattan, Inc. 


Rapid response to wide load swings? 

We have made test runs using the Hays system, bringing the load rapidly up 
from 8,000 to 80,000 Ibs per hour with excellent results. Fuel-air ratio was held 
at the desired value and CO, at 15%." 





Bemis Brothers Bag Company 


You want the specific results to solve your HOW TO GET RESULTS 


combustionproblems. Hays engineershave 
P ee Send a statement of your combustion 


problem and the results you want to 
Orval W. Riggs, Mgr., Application Engi- 
neering, The Hays Corporation, Mich- 
e reduced labor costs igan City 3, Ind. You will receive: 1. Our 
© decreased outage preliminary recommendations for a solu- 
tion to your problem. 2. Hays’ 48-page 
constant steam pressure booklet on control systems and how they 
lower fuel bills by switching fuels work. 3. Five “Case Histories”, telling 
how leading companies got “results’’ on 

firing mixed fuels efficiently five different problems with 


rapid response to steam demand HAYS COMBUSTION CONTROL 


THE HAYS CORPORATION wicHiGAN CITY 2, INDIANA « Aviomotic Combustion Control + Boiler Panels « 


Hays-Penn Flowmeters « Veriflow Meters and Veritrol « Gas Analyzers « Draft Gages » Combustion Test Sets « CO: Recorders « Electronic Oxygen Recorders 


the experience to give you results like: — 


e smoke abatement 
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Pipe Wrench 
Nos. 806-824 
6" to 24" 


Acorns of Science 


Developments not yet available, but of interest to the Plant 
Engineering Group as previews of future tools and methods 





ferred for 43 years. 


*PROTO means PROfessional 
TOols. It’s the new name for the tools 


TOO! 


LOS ANGELES 


| Harder Stainless Steels ever before. Experiments carried on 
at the rated temperature of less than 

450 F, where electrical resistance 
vanishes from some metals, may de- 
termine new properties that will pro- 
duce stronger materials at room tem- 
perature. 

Special equipment used in such pure 
research often is also responsible for 
new techniques. For example, there 
are no effective lubricants at those 
temperatures and pistons fit so closely 
that no rings are needed 


@ Horizons for stainless steels may 
have been significantly expanded by 
joint discoveries of the Crane Co. and 
the Westinghouse Research Labora- 
tories that, when this material is cold 
worked at 300 F, tensile, yield, tor 
sonial and fatigue strengths were all 
considerably increased, as were hardness 
and wear resistance 

Best results were obtained when the 
metal was quenched in water from 2100 
F and then cooled to and rolled at 

300 F. Hardness was doubled over 
previously obtained values and, in one 
case, wear resistance equaled that of 
the best wear-resistant metals. The in 
vestigations were initiated when it was 
noted working at low temperatures in 
creased the magnetic permeability 


4” to 20° 
that have been pre 


Adjustable Wrench 
Nos. 704-7205 


ROTO 








i 


table 


us 


Condenser Lamp 


PROTO* full-finish 


@ Light can be produced by using cer- 
tain phosphors as the dielectric of a 
capacitor and imposing a changing 
electromotive force on the plates. Since 
the phosphors are excited by changes 


‘ 


Ductile Cast Iron 


@ Nodular iron is a magnesium-con- 
taining sheroidal graphite type of iron 


in potential, best output is obtained 
at the higher frequencies. Because the 
light must pass through at least one 
of the capacitor plates, electrical con- 


ducting glass or insulated grids are used 

Although present efficiency is low, 
the phenomenon is apparently a direct 
conversion of electric energy into light, 
depending neither on heat nor arcs, 
and the principle may some day be 
come important. Large, luminous areas 
could be produced and a luminous ceil 
ing is quite possible 


having strengths up to 90,000 psi. It 
is stiffer and more ductile than cast 
iron. Under The International Nickel 
Co. Inc. patents, The Cooper-Bessemer 
Corp. is developing mciting tec hniques 
and casting procedures which will per 
mit its use for highly stressed machine 
parts, such as cylinders, pistons and 
crankshafts, subject to high pressures 
or severe mechanical service 

Already used for generator shafts 
over ft long, the finished cost was 
28 less than a forged shaft. Eco 


PLOMB TOOL COMPANY 


2276Y Santa Fe Ave.. Los Angeles 54. Calif. 


; 
= 
a 
& 
= 
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and pipe wrenches-it’s no “bull.” Special alloy steels Sa 
and I-beam type handles give extra strength. Smooth- 
operating knurls and thin, light jaws make the adjustables 
faster than a bullfighter on a bicycle. Pipe wrenches have 
deep-milled teeth for positive grip and they’re stronger 


than a Brahma bull. Here’s big news 
adjustable wrenches now have lustrous chrome plating. 


Complete tool sets require several adjustable and pipe 
wrenches, so get those you need from your PROTO* 


When you hear users rave about PROTO* ad 


dealer now! Write for catalog to 


Hard Carbon Replaces Graphite 


? 


a 


_buy the PROTO* 


@ New type of hard carbon, similar to 
nomic advantage lies in the fact that graphite, is being made from natural 
the material can be cast, often in the 84S: The new product, known as gas 
company’s own plant coke, is expected to find application 
in the metallurgical industries and as 
a substitute for retort carbon in elec 
trical uses. Some 60 to 80% of the 
graphite currently used in the United 
States is imported 


Oil Yields Acetylene 


@ Researchers at a southwest universi 


ue missing 


ty have developed a process suitable for 
industrial application for making a 
cetylene from natural gas or crude oil 


Compressing Time 
Ihe university estimates that about 400 


Adu stabull 


million pounds of acetylene are used @ Chart recordings may cover a long 
annually in the United States for plas period of time atid involve a lot of 
tics and chemicals paper before a trend in the record be- 
comes evident. The Naval Ordnance 
Laboratory has developed photographic 
equipment which will reproduce a fast 
moving chart on a slower moving film, 


Someth 
C 


Scientific Deep-Freeze 


aN 


@ With a 15 cu ft capacity, the equip 


B 


ment developed at the MIT research 
laboratories will be used to investigate 
the low temperature behavior of larger 
pieces of material and equipment than 
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reducing the length of the recorded 
trace by as much as 100 to 1. Long 
time trends are compressed into a short 
distance and can be surveyed at a glance. 
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Hold liquid levels within + inch automatically 
with Swartwout L-1 Displacement Type Controls 





SWARTWOUT L-1 
CONTROL 
/ (AUTO. RESET) : 





CONVENTIONAL 
CONTROL 
(NO RESET) 


RESETTING 
BY HAND--- 











1 Operating on balance of forces princi- 
ple, Swartwout L-1 Liquid Level Control 
has little actual movement of parts. 
Changes in liquid level vary effective 
weight of buoyant float . .. permit com- 
plete control or throttling over full float 
length of from 15 to 120 inches. Reset 
and setback features automatically com- 
pensate for any load condition. 


Swartwout 


POWER PLANT EQUIPMENT 


Horizontal subcooled heat exchanger (above) reduces degradation of 
heat in extraction steam by cooling condensate below saturation 
temperature. L-1 Control (1) holds level to +'2 inch for maximum heat 
extraction at any load. Swartwout V-10 regulating valve (2), with exclusive 
scroll inlet, withstands punishment of high-velocity flashing condensate. 


Deaerating Heaters.— Swartwout L-1 Surge Tanks.—Swartwout L-! Control 5 Flash Tanks and Condenser Hot Wells. 
Controls are used for normal (A), gives extended range over virtually 

emergency (B & D), and overflow (C) entire height of tank for maximum “fly- 

control. Also used in stage heaters for wheel effect.” L-1 Controls are also ideal 

normal, emergency and by-pass control. for storage tanks. 


Flash tank drains to hot well where 
Swartwout L-1 Control precisely main- 
tains required level by controlling con- 
densate recirculating pump discharge. 

A 


SEND FOR BULLETINS S-15-A, $-208A + THE SWARTWOUT COMPANY, 18511 EUCLID AVENUE, CLEVELAND 12, OHIO 
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new 


301—STEAM JET CLEANER 

HAS BUILT-IN BOILER 
Livingstone Engineering Co. now 
has a small steam-jet cleaner identi- 
fied as the JC-20. This low priced 
model is an all-electric, portable unit 
only 16 in. wide and 40 in. long. Fea- 
turing simplicity of operation, this unit 
cleans machinery, equipment and fa 


( ¢¥ 


cilities effectively, safely and silently 
It may be operated in a crowded factory 
or workroom without danger or an 
noyance to nearby operators on adja- 
cent machirfes. The JC-20 uses steam 
from a built-in high pressure boiler 


guipment 
and developments 


303—MOTOR FEATURES 
EXPLOSION-PROOF FRAME 
Elliott Company's Crocker-Wheeler 
Div. has developed a line of explosion 
proof motors, approved by UL for 
Class I, Group D; Class II, Group F: 
and Class II, Group G hazardous loca- 
tions. These motors, of totally-enclosed, 
fan cooled design, are accepted for use 


in atmospheres wherever explosions 
are a hazard. Cooling air is directed by 
an external fan over fins, which are 
cast into the corrosion-resistant grey 
cast iron frame. There are no internal 
passages to clog and cause overheating. 
Bearings are double-row width, pre- 
lubricated and sealed, requiring no at- 
tention for at least five years. The grey 
iron cast conduit box has large protec- 
tive flange surfaces. Available in 
NEMA frames 364 through 505 


You can easily get more data on these 
new equipment and development items. 
Use the handy, postage-free order cards 
on Page 133. Just list the key numbers 
of the descriptive paragraphs in the 
spaces provided on the card and mail. 


304—VOLUME METERING PUMP 
CAN OPERATE AT 1,000 PSI 


The miniPump, manufactured by 
Milton Roy Co., is a positive displace- 
ment type metering pump having a re- 
ciprocating plunger of 1/8 im. cia. A 
cam, driven by a fractional gearhead 
motor, actuates the spring loaded cam 
follower attached to he ptunge- Limit 


> 


ing the travel of the plunger by means 
of a simple graduated screw adjust- 
ment decreases the displacement thus 
decreasing the volume delivered. All 
bearings are oil impregnated and self- 
lubricating. An oil reservoir with a visi- 
ble oil level line houses and lubricates 
the cam, cam follower and stroke ad- 
justing screw. Capacities can be varied 


( Continued on page 10 ) 





302—MULTI-BREAKERS 
ARE RAINTIGHT 

Square D Co. has announced a com- 
plete line of raintight multi-breakers 
extending from 1 through 20 circuits 
These devices are Underwriters’ ap- 
proved as raintight (NEMA type 3) 
for outdoor use. The enclosures are 
formed and welded galvannealed steel 
Conduit hubs are furnished in a variety 
of sizes in the top, and all knockouts in 
the sides, bottom and back are below the 
lowest electrical part. Thus, bottom 
or side hubs are unnecessary. Equipped 
with thermal-magnetic operating mech 
anism it combines the advantages of 
both thermal and magnetic tripping 
elements. Positive protection against 
dangerous overloads are given along 
with instantaneous action on shorts. 
Useless tripping on harmless momen 
tary overloads is eliminated 


8 
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Fig. 106-A 
Renewable 
Composition 

Disc 

BRONZE 

GLOBE 

VALVE 

150 Ibs. Steam 
300 Ibs. O.W. G. 


JENKINS 


Siaeene mate 


VALVE 
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All these Valves 
.. from One! 


Valve combinations for 90°), of industrial piping 
assembled with 4 bodies and a handful of parts. 


JENKINS FIG. 106-A “FAMILY” 409) 
Start with the standard Fig. 106-A. Trimming 4 

is interchangeable in Globe or Angle body, 

screwed or flanged. 


For Close Control — in throttling serv 
ice, the nut which holds the disc in the disc 
holder is removed and replaced with 
Throttling Nut, Fig. 344 


For Quick Opening ond Closing — 
Merely substitute the bonnet and spindle 
from Fig. 941, in which threads ore 
pitched more shorply 


e mez 


For Lift Check Service — Globe or For Stop & Check Service — Use the 
Angle Bodies can be fitted with inter 106A trim, but substitute this spindle from 
changeable Cap, Disc Holder, and Guide 
Disc Nut from Fig. 117A. Addition of 
spring from Fig. 655A provides spring 
loaded service 


Fig. 630A and replace the regular disc 
nut with the check valve guide disc nut 


Look over these pictures and see how easy it is to make up just the valve 
type you need, simply by interchanging parts. Think of the saving this 
means in maintenance expense . . 
in your stockroom. 

That’s a big reason why the Fig. 106-A series takes top honors in any 
poll for valve preference. And Jenkins time-proved design, makes them 
the longest-lasting, lowest-upkeep valves that money can buy. 

For example, see the heavy construction of the one-piece, screw-over 


. in reduced inventory of spare valves 


bonnet. You can remove and replace it over and over again without 
distortion. See the extra size packing box,—and the perfectly machined 
threads on the heavy manganese bronze spindle, with more threads in 
contact with the bonnet, open or closed. 

Remember, Jenkins Bros. is the originator of the renewable composi- 
tion disc valve,—the on/y manufacturer of both valves and discs. For 
drop-tight, trouble-free performance, get acquainted with the Fig. 106-A 
“family”. Despite their extra value, you pay no more for Jenkins 
Valves. Jenkins Bros., 100 Park Ave., New York 17, N. Y. Jenkins 
Bros., Ltd., Montreal. Sold through leading Industrial Distributors 





( Continued from page 8 ) 
with exactness anywhere from as low 
as 3 cc per hr at the minimum stroke 
length to 800 cc per hr at full stroke 
length. Operating pressures are up to 
1,000 psi. 


305—SWING CHECK VALVE 
CAN BE REGROUND 
Y-pattern brass swing check valves, 
manufactured by Crane Co., are of the 
regrinding type and available in the 200 
and 300-psi pressure classes. Screwed 
end patterns come in sizes 1/4 to 3-in., 
inclusive; flanged end patterns in sizes 
1 to 3-in., inclusive. Many improve- 
ments over the usual regrinding check 
valve are included in this design. A 
large cap opening on the same center 
line as the seat Opening permits easy 
access for regrinding or replacement 


of parts. Easy body contours offer the 
minimum resistance to flow. Closure on 
backflow is fast and positive. It can be 
used on lines where flow is horizontal 
or upward 


307—RIGHT ANGLE 

CONTACTOR 
A small size 00 multi-pole con 
vertible contactor, measuring only 23/4 
x 2%, in. is in production at The 
Arrow-Hart & Hegeman Electric Co 
It is designated as the Type “CRA” 
and is said to provide instant circuit 
conversion without additional parts, by 
means of reversible contacts. Only four 
basic parts are contained, 1) frame, 
containing magnet, coil, and patented 





306—HOLDBACK ROLLER PREVENTS BELT REVERSAL 


Stephens, Adamson Mfg. Company's 
S-A roller-type holdback is designed to 
prevent reversal of inclined conveyers 
and bucket elevators when power is 
interrupted. A hardened steel roller 
floats between a wedge plate and a drum 
keyed to the head shaft. When the 
direction of rotation starts to reverse, 
due to power failure, the hardened steel 
roller is immediately wedged between 


DRUM~_ 
“a. 


HARDENED STEEL 
ROLLER 


WEDGE _ 
PLATE 


the drum and the plate, stopping mo- 
tion gently and without shock. When 
power is — the holdback re- 
leases immediately. This roller-type 
holdback is more positive than the 
ratchet type, which necessarily allows 
some back travel. At the same time, 
there is less chance for dust, dirt and 
corrosion to cause the roller-type hold 
back to fail 
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right angle mechanisms; 2) movable 
contact units; 3) stationary contact 
base; and 4) mat-finished contact cover 
plate. Front wiring and straight-thru- 
connections are features of both 4- 
circuit and 8-circuit assemblies. By 
virtue of an offset design, common to 
both stationary contact bases, all termi- 
nal screws are accessible in line 


308—MEASURING CURRENT 
MADE EASY 
Two time-saving accessories that can 
be used with snap-on volt-ammeter 
have just been developed by the Pyra- 
mid Instrument Corp. The first is the 
Amprobe 10x Sensitizer, which makes 


possible easier low-current readings 
When plugged in between the equip- 
ment being checked and the outlet, the 
device multiplies the volt-ammeter 
sensitivity ten times. The Amprobe 
Split Plug is an accessory of similar 
construction and appearance, except 
that it does not have windings to in 
crease the sensitivity 


309—PACKAGED DIESEL 
HAS MANY USES 
Nordberg Mfg. Co. has announced 
the addition of a two cylinder four 
cycle diesel engine to its line. The unit 
is conservatively rated at from 20 to 
30 hp within an operating speed range 


of 1200 to 1800 rpm, has a i 
bore and 514 in. stroke and mechanical 
injection. It will be designated as the 


( Continued on page 14 ) 
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Prevent Return Line Corrosion 


Send for Betz 
Technical Paper 
#121. “How Filming 
imines Prevent 

Steam and Return 


Line Corrosion.” 


C= 


ORROSION of steam and condensate 

return lines is a serious problem to 
most industrial plants. Such corrosion 
is caused by the presence of carbon 
dioxide and oxygen. Up to now. it has 
been the usual practice to neutralize 
the carbon dioxide. However, the high 
cost of this neutralization method has 
limited its application. And, no pro- 
tection against oxygen corrosion 
is assured. 
Betz Laboratories have developed a 
new advanced process for the preven- 
tion of return line corrosion employing 
octadecvlamine. This material does not 
neutralize the carbon dioxide. Instead. 
the amine is adsorbed on the metal sur- 
face in a monomolecular non-wettable 
film which acts as a barrier between the 
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metal and the condensate, protecting 
against both oxygen and carbon dioxide 
attack. The monomolecular film does 
not increase in thickness with con- 
tinued treatment. 


Results? As high as 99 per cent reduc- 
tion in corrosion rate has been achieved. 
Maintenance and replacement costs on 
return line systems have been reduced 


to negligible amounts. 


Let a Betz Field Engineer show how 
you can cut costs in your plant with 
the use of filming amines. Write today! 
There's no obligation of course. 
WwW. H. & L. D. BETZ, Gillingham 
and Worth Streets, Philadelphia 24, 
Pa. In Canada: BETZ Laboratories, 
Limited, Montreal 1. 


BETZ 


BOILER WATER CONDITIONING * COOLING WATER CONDITIONING « INDUSTRIAL WASTE TREATMENT 


' 





QUIMBY 


an old name 


with a new meaning 


“Quimby,” like “Warren,” is an old name in the pump industry, going back 
as it does, to 1893 when the first balanced quadruplicate screw pump was 
built. The basic and exclusive design features which proved so successful 
have been retained, but progressive refinements have been made over the 


years, widening the scope of applications and markets. 


Later, Quimby introduced their ‘Streamflow’ Rotex Pumps designed with 
hydraulic and mechanical superiority, and incorporating the most modern 
improvements found in rotary pumps today. 


Now, through Warren's acquisition of the Quimby Pump Division, you are 
assured of Warren quality, dependability and service in 


WARREN-QUIMBY PUMPS 


Original key men formerly with Quimby are being employed by us to 
engineer and supervise the manufacture and application of these pumps, 
which are now in production and shipments being made. 


Your inquiries on Screw and Rotary types, as well as Warren's complete 
line of Centrifugal and Reciprocating Pumps are solicited. 


WARREN STEAM PUMP COMPANY, INC. 


WARREN, MASSACHUSETTS co 


* 
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These firms appreciate quality, because they 
are famous makers of dependable POWER 
Equipment and Materials. 


They chose Detroit Stokers because of their 
. long record of satisfactory service with low 
maintenance, high economy and availability. 


BUILDERS OF 


DEPENDABLE 
POWER 
EQUIPMENT 


SELECT 


DETROIT STOKERS 


There is a type and size 
of Detroit Stoker 

for every Industrial 

and Power need 


DETROIT STOK 


GENERAL MOTORS BUILDING, 
Works at Monroe, Michigan ° 
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( Continued from page 10 ) 


4FS2. Designed to assure the utmost 
in reliability, it features low operating 
cost and heavy duty construction. It is 
built as a complete, self-contained, ready 
to operate unit and is offered as an 
electrical generating set, pumping unit 
and with clutch or stub shaft power 
take-off for direct connection or belt 
drive. A mechanical flyball type gov- 
ernor, gear driven from the camshaft, 
regulates fuel delivery in accordance 
with engine load requirements. Engine 
speed is controlled by a simple adjust- 
ment of the governor. A radiator type 
cooling system provides efficient cool- 


ing of the combustion chamber, fuel 
injection nozzles, valves and exhaust 
passages. A fan and impeller type water 
pump is driven from the crankshaft. 


312—-GOLD-SALT ELEMENT 
ACTUATES HYGROMETER 
An electronic hygrometer for meas- 
uring and controlling industrial and 
commercial air conditioning has been 
developed by Minneapolis-Honeywell 
Regulator Co. The system includes a 
single-point ElectroniK recorder of a 
circular or strip chart type, with or with- 
out control, and a small element made 
of gold leaf and a chemical salt solu- 
tion that eliminates cleaning and other 


maintenance. Advantages of the sys- 
tem are: direct relative humidity read- 
ing without assistance of psycrometric 
charts; sensing changes between the 
limits of 20 and 93 per cent relative 
humidity; minimum span of 20 per 
cent relative humidity throughout its 
20 to 93 per cent range; and the avail- 
ability of all ranges with full tempera- 
ture compensation between the limits of 
50 to 120 F. Remote readings are 
possible for distances up to 1,000 ft, 
making centralized control of a com- 
plete installation from a supervisory 
panel feasible. Unit control is avail- 
able adjacent to the critical zone being 

( Continued on page 20 ) 





310—MAGNETIC CLUTCH 
DESIGNED FOR REVERSING 
Vickers Electric Div., developers and 
manufacturers of the first commercially- 
usable, magnetic-particle-type clutch, 
has announced a reversing or two-speed 
Magneclutch. This unit has been de- 
signed with two driving members and 
only one driven member. The two 
driving members rotate continuously 
in opposite directions, and a simple 
reversing drive, which is controlled by 
energizing the proper excitation coil, 
is achieved. A noteworthy feature is 
the single, low-inertia driven members, 
which eliminate backlash in the output 
shaft. The gearing arrangement, used 
to cause the driving members to rotate 
in Opposite directions from a unidirec- 


lll 


| FORWARD 


EXCITATION COILS 
FOR CONTROLLING 





| REVERSE 
if 


DIRECTION AND 
TORQUE 











UNIDIRECTIONAL 


DUAL DRIVING MEMBERS 
SINGLE INPUT SHAFT 


ROTATED 


tional input, need not be limited to any ONTINUOUSLY 
IN OPROSITE DIRECTIONS 


particular ratio. 





311—EVAPORATIVE CONDENSER HAS 300 TON CAPACITY PLUS 


Niagara Blower Co. is now manu- 
facturing a high capacity Aeropass con- 
denser built to serve large refrigeration 
plants. Its nominal rating is 300 ton, 
and in field tests approximately 350 
ton capacity 1s reported In principle, 


Niagara High Capacity Condenser 


14 


it is like the smaller units offered by 
this company, making use of a pre- 
cooling coil and oil separator. Retrig- 
erant gas first passes through the pre- 
cooling coils, which are located on top 
of the structure, and the superheat is 


To |: _ 
pitts 


~ TA onwoutT 


l. 








Flow Diagram 


reduced almost to its condensing point 

This coil also condenses entrained oil 
vapors, thus providing an ideal point 
for easily removing oil from the sys- 
tem. The gas then passes to the con- 
densing coils where it is condensed by 
the effect of evaporation of a strong 
water spray. Water savings are possi- 
ble as only that evaporated need be 
replaced. Air is drawn into the con- 
denser by a large propeller fan. It 
enters screened ports arranged so that 
the correct proportion of the air stream 
passes through the two pre-cooling coils 
and the four sprayed condensing coils 
The spray water falls to a tank at the 
base and is recirculated by a pump 
Exhaust air, containing a proportion of 
hot dry air from the pre-cooling coils, 
is lowered in humidity so that fog is 
not blown from the condenser. In spite 
of the high capacity provided, the equip- 
ment is compact, measuring 14 by 13 
ft in length and breadth and 18 ft in 
height. Weight is approximately 20 ton 
and the largest section weighs 4 ton. 
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A 2-drum water tube boiler + 
automatic oil and gas burner + in- 
duced draft fan + operating and 
safety controls. 

Gas travels 3 lengths of the boiler— 
high efficiency with either oil or gas. 


~ 


For complete specifications - White for Bulletin SE-3E. 


ERIE CITY IRON WORKS /46/ Euc¢ 4. ERIE, PA. 


INDUSTRY AND POWER * January, 1951 15 














Eiceping tanks and metal structures from corrod- 
ing when they are located in the middle of an acid 
plant, is a tremendous job. But here at the American 
Cyanamid Company's Calco Chemical Division Bound 
Brook Plant, Insul-Mastic protective coatings are 
constantly keeping fumes, sprays and spillages 
from reaching the metal equipment. The acids just 
don't get a chance to start their corrosive action. 

There is no need for continual maintenance 
either. Once a tank is coated with Insul-Mastic, it 
is forgotten as far as repairs are concerned. Insul- 


OF AMERICA 
1161 OLIVER BUILDING 


Representatives in Principal Cities 





Insul-Mastic Corporation 


- PITTSBURGH 22, PA. 






EVERYWHERE 


a Se 


| 


. . but tanks and equipment 
are completely protected by 


y 


Mastic’s protection is good for a great many years. 

Quality is the reason for this performance. And 
quality is the reason that Gilsonite Insul-Mastic is 
used in so many industries where corrosion prob- 
lems exist—no matter how severe or how ordinary. 

We would like you to have the name of your 
nearest Insul-Mastic representative handy. Please 
write and we'll send it. You can also find our 
catalog in Sweet's Process Industries and Engi- 
neering Files. 


SUL-MAS> 

7 SCOATINGS © 

CORROSION PROOFING 
WATERPROOFING 


VAPOR SEALING 
INSULATION 
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GLO) Acheson (folloids (orporation, Port Huron, Michigan 


+. also Acheson Colloids Limited, London, England 








Ives 
V-Port Globe Vo 
ALOYCO 20 No. -” transfer of acid to 


control recirculation ane " — ines . 
e ... thence, eventually, a pot ra — 
a aoe eharmaceuticals, petroleu eendia 
explosives, : 
a oe product P\ Ss 
m 
handle oleum, hos 
ture range “ 
on hear ee No. 111-—are also show 
Gate Va 


a Much Longer Run for Its Money 


The photograph above shows a 
few of the ALOYCO valves that han- 
dle the large daily output of sul- 
furic acid at American Cyanamid 
Company’s Warners plant at Lin- 


den, New Jersey. Though such 
valves themselves represent a 
small item of total plant invest- 
ment, entire plant operation de- 
pends upon them. 


Continuous Use for Nearly 2 Years 


These ALOYCO valves have been in 
uninterrupted service 24 hours a 
day—without the slightest mainte- 
nance —since the unit went on 
; stream April 8, 1949. 
: SS Such performance explains why 
ALOYCO this American Cyanamid plant has 


— 2ooe for years standardized on ALOYCO 
GLOBE VALVE 


valves for corrosive service. 

If your plant deals with corro- 
sives or must guard everywhere 
against product contamination, 
think of ALOYCO valves—and Alloy 
Steel Products Company. Our en- 
gineers will welcome the opportu- 
nity to work with you. 


1305 WEST ELIZABETH AVENUE, LINDEN, NEW JERSEY 
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Only 
Coppus 
‘Turbines 


offer you 
a 


. 
pl lot The constant speed governor on Coppus Turbines, plus this Excess Speed Sofety Trip, gives 


you extra protection for your turbine investments. Here's how it works. When steom is 
turned on, pressure opens valve A fully. When excess speed is reached, centrifugal force 
throws weight B against lever C lifting pilot valve D. This releases pressure in back of valve 


a A, closing this valve instantaneously, to shut off the steam. Safety trip can be tested easily 
0 2} a 2 while turbine is running by manually tripping and resetting lever C. 


excess speed safety trip 





Coppus Turbines ranging from 150 hp down to fractional 
in 6 frame sizes 
CUT YOUR COSTS PER HORSEPOWER 

When you choose from the Coppus Steam Turbine line, you get 
the right size for your requirements . . . and make substantial 
savings on any size from the 150 hp turbine down to the smallest. 
Low in first cost, Coppus Turbines save you more money in the 
long run. Operating and maintenance costs are kept low by such 
other features as: large number of steam nozzles, controlled in- 
dividually by manually operated valves; hard chromium plating 
on shaft at the stuffing box; replaceable cartridge type bearing 
housings; optional carbon ring packing assembly for back pres- 
sures up to 75 pounds. 


Sectionol view showing lubricating system GEES CGR SUS ee 
of fully enclosed Coppus Constont Speed COPPUS ENGINEERING CORPORATION, 181 Park Ave., 


Governor. Governor head acts directly on Worcester 2, Mass. Sales offices in THoMasS’ REGISTER. 
stem of steam admission valve. No external 


levers required. Ball bearing construction 
eliminates end play and gives frictionless 
operation, 
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( Continued from page 14 ) 


Remote transmission allows 
supervisory monitoring of multi-unit, 
single zone control. The instrument is 
calibrated to plus or minus one per 
cent accuracy, allowing relative humid- 
ity to be held within closer tolerances 
than previously possible. 


313—PORTABLE HEATING 
UNITS COME COMPLETE 


Portable Thermoblocs provided with 
a complete heating unit, including fuel 
tank, mounted on easy operating trucks 
are now supplied by Prat-Daniel Corp 
This equipment is efficient and con 
sumes less space than salamanders or 


ontrolled 


other conventional methods in use. In 
addition, the heater may be effortlessly 
moved about, until the exact spot for 
most effective diffusion is found. Unit 
on the left provides 300,000 Btu output, 
while that on the right is aootel in 
100,000 and 200,000 Btu sizes 





For more information use one of the 
convenient reply cards on page 133. 
No postage necessory. Insert the key 
numbers of items about which you want 
additional information mailed to you. 


—_—_——E—E 


315——FLUID SEPARATORS 
OPERATE AT 600 PSI 


A complete line of separators for use 
in separating unwanted liquids and 





314—SPEED CONTROL MAINTAINS ACCURACY 


Graham Transmissions Inc. now has 
a variable speed transmission that con 
sists of three tapered rollers supported 
in a roller carrier that turns at input 
speed. The tapered rollers are loaded 
centrifugally or by spring compression 
against a hardened and ground traction 
ring, which is moved lengthwise in the 
housing by the control cam to change 
the speed. The pinions at the end of 
the tapered rollers mesh with the in 
ternal gear fixed to the output shaft 
Rollers, input and output shafts turn 


in matched and preloaded ball bear- 
ings. The rollers and control ring are 
made of alloy steel (SAE 4618) case 
hardened (60 to 64 Rockwell C, case 
depth in excess of from 0.090 to 
0.100) and ground (to six micro in. 
or better). Proper heat treatment of the 
driving parts and design for contact 
pressures well below the ultimate permit 
continuous Operation at one speed set- 
ting without speed variation. A mi- 
crometer control makes it possible to 
locate the control ring accurately 


solids from steam, air or vapors under 
pressure or vacuum is announced by 
The Swartwout Co. Operating on the 
helico-centrifugal prinicple, these de- 
vices have a smooth helix that gives 
the steam or air a positive whirling 
motion. Unwanted liquids and solids 
are thrown against the wall of the sepa- 
rator, where they run down to a drip 
pocket According to the manufacturer, 
the separation process takes place with 
virtually no pressure drop. Those 
made of high tensile cast iron are for 
use with 50, 125 and 250 psi steam, 
and those made of cast carbon steel are 
for use with 150, 300, 400 and 600 psi 


ASA standard 


316—TANDEM BELT DESIGN 
VARIABLE SPEED UNITS 


Variable speed transmission series, 
incorporating tandem belt design, has 
been announced by Worthington Pump 


and Machinery Corp. This line, known 
as the Worthington Allspeed Drive, 
will consist of six models, rated at 1, 
3, 5, 7144, 10 and 15 hp. They will 
offer 16 to 1, 10 to 1, 9 to 1, 8 to 1, 
and 6 to 1 variations. At 1725 rpm 
input, the 1 hp unit has a range of 
215 to 3450 rpm; while the 15 hp 
unit will vary from 370 to 2220 rpm 
with an input speed of 1750 rpm 
Handwheel control will be normally 
furnished, however electrical remote 
controls are available where required 
Wide spaced bearings maintain the in- 
put and output shafts in true align- 
ment, regardless of belt tension load 


317—PLASTIC AIR FILTER 
REMOVES MINUTE SOLIDS 


Development of a new type of air 
filter for forced draft hot air furnaces 
and air conditioning systems, making 
use of a plastic material, and found to 
be far more efficient than those cur 


( Continued on page 144 ) 
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COCHRANE DEAERATING 
HOT PROCESS SOFTENER FOR 
CYANAMID’S BOILER FEED 


“ak 


At the Gloucester, N. J. plant 
of American Cyanamid, a 
Cochrane Deaerating Hot 
Process Softener of 64,000 
lbs/hr capacity is used to 
condition feedwater for a 
60,000 lb/hr Babcock & 
Wilcox boiler and for a pack- 
aged steam generator of 300 
h.p. Chemical feed and two 
Cochrane 5’6” anthracite fil- 
ters are also part of this 
installation. Cochrane have 
been pioneers and leaders in 
the field of water conditioning 

8 for boiler plants for over half- 
a-century. Thousands of 
installations all over the 
world testify to the sound- 
ness of Cochrane design and 
the reliability of Cochrane 
construction 


COCHRANE CORPORATION 
3108 N. 17th St. 
Philadelphia 32, Pa. 


In Canada: Canadian General Electric 
Co., Limited, Toronto 


In Mexico: Babcock & Wilcox de Mexico 
S. A., Mexico City 


In Europe: Recuperation Thermique & 
Epuration, Paris 


HOT PROCESS WATER SOFTENERS 
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The original Sunbury Steam-Electric Station 
which was built by Thomas A. Edison in 1883 


The vision began to take form on independence Day, 
July 4, 1883 at Sunbury, Pa. when Thomas A. Edison 
threw the switch of the first commercial steam-elec- 
tric station in the world. This was one of the epochal 
events foreshadowing the scientific, industrial, and 
economic miracles of the 20th century. The new Sun- 
bury Steam-Electric Station near Sunbury, Pa. re- 
flects both the tradition of our American past and 
the hope of tomorrow as its fine buildings emerge 
from the blueprint stage to provide an abundant 
source of power for factories, offices, farms, and 
homes in Central Eastern Pennsylvania. 


The earliest section which houses four Foster Wheeler 
400,000 Ib per hr steam generators providing steam 
for two 75,000 kw turbine generators is the world’s 
largest power plant burning pulverized anthracite. 
The first extension houses a 100,000 kw turbine 
generator and an 800,000 Ib per hr Foster Wheeler 
steam generator. Engineering is under way for the 
installation of an additional Foster Wheeler 
1,000,000 Ib per hr reheat steam generator de- 
signed to serve a 125,000 kw unit. When ultimately 
completed, the station is expected to have a capacity 
of more than 700,000 kw. 


FOSTER WHEELER CORPORATION + 165 BROADWAY, NEW 
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present, and future 











YORK 6, N. Y. 
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BOILERS, AUXILIARIES, ACCESSORIES 


Stokers (A Concentration of 
thought, effort and resources of a large 
rganization on the production of a 
single product—stokers—results in a 
pertection of design and manufacture 
f outstanding value, says 24-page bul 
letin that deals with single retort un 
derfeed type. Let Detroit show you 
just how efficient and economical their 
LoStoker operates Sooklet is packed 
with cutaway views, photos, drawings 
and tables. Series of case 
show actual dollar 


Stoker (¢ 


histories 
Savings Detroit 


Mechanical Draft Fans (B). For 
ver 40 years this company has special 
ized in fans for the most severe serv 
Ice Catalog containing 20 pages de 
scribes fans for both forced and in 
duced draft. Ilustrated with drawings 
: 4 1 fan types and _ installation 
s. Includes performance curves 
struction details, drive arrange 
nounting methods. The 

Gree uel Economizer Co., In 


ypica 


Plastic Fire Brick (C). Have you 
investigated the advantages of plastic 
fire brick for certain installations 
“The Story of Plastic Fire 
Brick”, ; ze catalog which should 
interest boiler man, points out 
where how the product should be 
used I are chapters on anchors 
install. specifications, specialties 
and five pages of engineering data 
Photographs and diagrams illustrate 
all phases from manufacture to final in 
stallation. Laclede-Christy Co. 


Blowoff Valves (D). Even under 
modern conditions of high operating 
pressures with continuous blow-down 
systems, evaporate d make up water 
and condensate returns, good manual 
ly-operated blowoff valves are neces- 
sary to insure adequate removal of sus 
pended is. Complete details cover 
ng th pressure (400 to 2500 Ib) 
valves ve found in 24-page bulle 
tin. Includes two types: sliding plung 
er and metal seat and dis« 
Features different pressures 
dimensions materials, specifications 


' 
' 
are shown 


Yarnall-Waring Co 


Vapor, Purifiers Entrainment 
problems in steam, vapor and air ap 
plications are easily solved with the 
help of this 8-page engineering manu 

Contains convenient tables and 
formulas for selection of correct puri 
fier sizes in addition to formulas used 
to calculate volume, actual flow, veloci 
ty and pressure drop Molecular 
weights of common vapors and gases 


Be sure to order your free copy of these 
booklets — they're the latest information 
published by leading manufacturers. Use 
the postage-free order cards on Page 133. 
Just list the Key Letters of the bulletins 
you want in the spaces provided on cards 


are provided along with additional 
data. Cutaway views show the centrif 
ugal principle of equipment. Photo 
graphs and drawings demonstrate ap- 
plications in boilers, receivers, and for 
line use. The Centrifix Corp 


Seamless Tubing (F). Technical 
data card on the chemical compositions 
of seamless alloy steel tubing for high 
temperature service in heat exchang 
ers, condensers, refinery stills, boilers 
and superheaters is now available. Data 
covers carbon, manganese, phosphorus, 
sulfur, silicon, chromium and molyb 
denum content according to ASTM 
specifications. The Babcock & Wilcox 
Tube (¢ 


Surplus Steel Tubing (G.) Surplus 
tock list includes seamless and welded 
stainless and seamless carbon-molyb 
lenum along with chromium-molyb 
denum steel tubing and pipe. Avail 
able without restrictions of 
necessity of “ ” ratin The Bab 


cock & Wilcox 


Tubing Terminology (H As the 
meaning of many terms used by the 
tubing industry 1s more specific than 
the ordinary definition of the term, a 
20-page, pocket-size booklet presents 
brief descriptions of steel tubing terms 
Of interest and value to anyone using 
tubing. The Babcock & Wilcox Tube 
( 


Packaged Water Heating (1). Pack 
ized direct-diffusion water heaters 
complete with all controls and acces 
which mix medium pressure 
steam (50 to 125 Ib) directly with wa 
ter to provide instantaneous hot water 
it controlled temperature are described 
in 4-page bulletin. Ratings and speci 
fications for five sizes of the all 
bronze units are given. Also described 
is a combination safety unit which sup 
plies hot water at two or more tem 
peratures and a unit for small-capacity 
hot-water service. O’Brien Steam 
Specialty Co., Inc 


sories 


histories 
blower in 
stallations in central stations are listed 
in 24-page brochure. Gives facts and 
figures along with quotations 
rom testimonial letters ‘lenty of il 
lustrations. Vulcan Soot Blower Div 
Continental Foundry & Machine ( 


Soot Blowers (J) 


automatic sequential soc 


direct 


Oil Burners (K). Here is a burner 
with a built-in oil valve that may easi 
ly be moved from one furnace to an 
ther. Low-pressure air type for ap 
plications requiring a 10 t 


lown in firing capacity witl 
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and individual control of oil and air 
Additional features, capacities, dimer 
sions and other data are contained in 
6-page bulletin. Hauck Mfg. Co 


Ash Handling Systems (L). This 24 
page booklet answers all your questions 
about hydraulic and pneumatic ash and 
flyash handling systems. You get a dis 
cussion on the various systems and on 
disposal schemes. Actual schematic 
drawings of arrangements under sp 
cific conditions and diagrams of basic 
arrangements are included. Beaumont 
Birch Co 


PRIME MOVERS: DIESELS, TURBINES, 
COMPRESSORS 


Portable Compressor (M). “M« 
Worth in orthington” means just 
that—even in catalogs. New, tw 
staged, air-cooled, 30 cu ft capacity 
portable air compressor is announced 
in illustrated bulletin. Completely cov 
ed are features, equipment and 
cifications. Available in trailer or nd 
truck models. Worthington Pum 
Machinery Cory 


er 


Diesel Engines (N). Engines that 
have a 12-% in. bore, 15% in. stroke 
and a speed range from 360 to 625 rpn 
are covered in 4-page bulletin. Design 
features and specifications; perforn 
ance curves and ratings which range 
from 430 to 1500 hp are shown. Illus 
trations include cross sections, dimen 
sional drawings and rating charts. The 
faldwin Locomotive Works 


Diesel Engines (©). Here is a 28 
page booklet entitled “10 Questions t 
Ask a Diesel Engine Salesman”. The 
booklet asks and answers 10 questions 
pertaining to diesel engine design and 
gives full mechanical details on a line 
of engines. Murphy Diesel Co 


Turbines (P). Standardized 
turbine units are covered in 16-page 
bulletin. Six sizes are shown—11,500, 
15,000, 20,000, 30,000, 40,000 and 60,- 
000 kw—and the recommended 90,000 
kw turbine 
are listed along with bills of material 
for the hydrogen-cooled and the air 
cooled gener The excitation sys 
tem is also « rl 1. Allis-Chalr 


Mig. ¢ 


stean 


I eatures and accessories 


ates 


Compressors (Q). | 
ments in design including 
roller bearings throughou 
zontal duplex motor-d 
CE compressors are shown in 
bulletin. Cooler operation 


ver 


better lubr 


( Continued on page 28 ) 
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PEERLESS INDUSTRIAL PUMPS GD 


CUSTOMER: AMERICAN CYANAMID COMPANY 

LOCATION: LINDEN, NEW JERSEY (Warners 

TYPE OF PUMP: Peerless Type Double Sucti 
Spli a i > Stage 

SERVICE: 5 

REMARKS: 


ft ) 
PEERLESS PUMPS FOR INDUSTRIAL SERVICES INCLUDE: General Purpose Horizontal Pumps i Chemical 


Pumps Jae Acids and Caustics Pumps ‘2 Turbine (Vane type Pumps ee Deep Well and Closs 
Coupled Turbine Pumps & Industrial Wastes Pumps pana Boiler Feed Pumps esti, Underwriters 


Approved Fire Pumps & Vertical Centrifugal Process Pumps Also available for application to the above 
‘ 


Peerless Mechanical Shaft Se als ¢, le ,. 


en) PEERLESS PUMP DIVISION FOOD MACHINERY AND CHEMICAL CORPORATION 
hy | Factories: Los Angeles, California and Indianapolis, Indiana 
MLC| Offices: New York, Atlanta, Chicago, St. Louis, Phoenix, Fresno 
ta Los Angeles; Dallas, Plainview and Lubbock, Texas; Albuquerque, N. M 
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thank you | amenrcan eranamun co 


AND YOUR PLANT ENGINEERING GROUP 


Thank you for your many purchases of Milton Roy 





Controlled Volume Chemical Pumps over the past ten 





years, and for your courtesy in permitting us to rut, this 


announcement for all the world to see. 


American Cyanamid was one of our first big-name 
customers . . . now has well over one hundred units in 





plants from Florida to California. 





These Milton Roy units include “Package” 
systems for chemically treating boiler water and 
mill water supplies, Automatic Chemical Feed 
Systems and other Controlled Volume Pumps for 
various chemical pumping and metering 
applications. May we serve you, too? 


MILTON ROY COMPANY 
1319 E. Mermaid Lane, Philadelphia 18, Pa. 


Milton Roy Pumps are installed at following American Cyanamid Co. plants: & 


Acco, Flo Charleston, W. Vo Linden, N. J 
Azuso, Col Chattanooga Tenn Nework, N. J 
Bound Brook, N. J Grasselli, N. J New Castle, Pa 
Brewster, Flo Hamilton, O Pear! River, N.Y 
Bridgeville, Po Joliet, tii Stamford, Conn. 
Wallingford, Conn Willow Island, W. Va 
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OIL and GAS 


BURNER UNITS 


High load or low, you can count on completely uniform com- 
bustion and greater fuel economy with the Enco Type K Oil 
and Gas Burner Unit. It is flexible three ways . .. (1) designed 
for use with either oil or gas—or both, (2) flexible where 
steam demands swing sharply and (3) can be operated by either 
natural or forced draft. 

ENCO BURNER UNITS ARE MADE in many sizes to suit all 
capacity requirements. 


Enco Interchangeable Atomizers 


Wide Range Mechanical —Capacity range of 10 to 1. Manual 
or automatic control. Constant high oil pressure at atomizer 
insures efficient atomization over entire load range without 
recirculating or returning oil. 


Steam or Air — Capacity range of 10 to 1. Controlled by manual 
or automatic pressure regulation. 


Standard Range Mechanical — Available in all sizes to suit load 
and capacity requirements. 


BULLETINS ON REQUEST 
WRITE TODAY 











My 


Enco wide range steam atomizer gun 


= 
Enco wide range mechanical atomizer gun, . =~ eft 
showing burner tip assembly 


Enco gas burning gun| 








Enco standard 
atomizer gun support 


tc-4ag 


THE ENGINEER COMPANY 7 west stesst, new vonxs, new vor: 


IN CANADA: F. 3. RASKIN, LTD., 4220 IBERVILLE ST., MONTREAL 34 P.Q. 
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( Continued from page 24 J Explosion-Proof Motors (X For 10,000 kva inclu 
installations where explosions are 

and r efficiency are said t hazard this UL-approved mot 

I provements. Booklet ll the bill. Features are 

lets on construction, lubri age bullet i 
cylinder design and perform tion t hazardous locations for which 


(2E) beat- 
regulation and other data. Cross the motors are approved. Available in eee 6 fn on pon? 
1 and exploded views illustrate NEMA frames in ratings up to 100 able team 1 f ar juality and 

Chicago Pneumatic Tool C« p. Ell 


- , servi I cl n 
lliott ¢ Crocker-Wheeler Div =v wes 


ling sealed, submersi- 
e types for underground installation 
e illustrated and described. Westing 
described ir house Electric Corp 

n that also gives defini 


1 
a bl 


or should a 


us m¢ 

generat vage bul 

tin from 3 » 8000 kw 

WATER AND LIQUID TREATMENT Standardized Substations (Y). Sub isa lc power for many in 

stations built up from standardized ustrial applications. Shows four typi 

, mponents for rural distribution il installations and describes I 

Scraper Strainers (RK). Motor-driven ! described in 12 vokle struction featur ral Electri 
raper blade inside the cylindrical how ictorially six t ar 

trainer screen rotates like a worn r ments. By folding ove: 
r and scrapes off the dirt as quick pages, different combinat of part INSTRUMENTS, CONTROLS. RECORDERS 
is trapped without interruption are shown on the basic F 
niin — gt tem - ape material dimensions : ata Volt-ammeter Functi 
lete with photographs and grams are given for each : A BP > age el Mach ns 
oe Westinghouse Electri described in 


now 


< 
iz 
Af 


1+ 


anual. Explains 
read the 


Cooling Towers This 4-p Air-Cooled Transformers 
illetin sizes from 3 te 100 to ty in avoiding explosion and V ! Fumes an Save time 
and prefabr irds nor f install 
capacity in larg n nt 


&* key 


ny jobs n 


Equipment 


pack 
h 


Electronic Master Controls (2G 
1 Complet 1 
show: | 


freedor f ntrol central 

ization, simplified 
r 

panes 


lags, 1 panel 
lr). Bulletin de tion flexibility, 
caihils éefeen od 


ler control 
transmission 
iteT appli 4 
aintenance 


Water Clarification 


ipparatu 








1 ni ! sivantages ar¢ 
For more information use one of the c F f a newly-designed 
convenient reply cards on page 133 sster ntrol svsten Full 
No postage necessary. Insert the key tc g . eet ar 
numbers of items about which you want c ! are give Age UEC 
additional information mailed to you. l 


rceult diagr: 





| Phase Sequence Indicator (2H). If 
inel ' 9 entrifugal blowers ou work witl I ise clectri ir 
yiler Water Treatment ' i pumt reo 


Packaged-B« 





Switchgear 
I Sw | ue 


Water Treatment Guidebook 


and 
binders. G ut 


American Macl 


Engine Hour Meters 
Flexible Liquid-Tight Con 2 ours 1 ! ! 


ete protecti 
ELECTRICAL s. aeveiiatl 


t 
i 


Trolley Busway 


H - ; Boiler Safety Controls 
st ’ , ‘ifficult ¢ es 


Tie re < 


Dry-Type Transformers (2D 


ns W dry-type transt 


i-down 


itetv ¢ 


stly 
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ALL FOR ONE... 


but not one 
for all jobs! 











All of these B&W Refractories are designed for one job 
... to give you the longest possible boiler furnace service. 


BUT NO ONE refractory can meet all furnace conditions. 
That’s why B& W has developed this complete line of cost- 
cutting refractories to solve every furnace problem. 


Whether your boiler produces 10,000 or 1,000,000 lbs. of 
steam per hour, you can be sure of getting expert refractory 
recommendations from your B& W Refractories represent- 
ative. He can show you how to decrease costs and increase 
furnace life with the proper B& W Refractory for your ap- 
plication. Drop us a postal card to obtain the name of your 
nearest B&W Refractories Engineer. 
fT 


Baw 


HEAVY FIREBRICK — 


For oil fired furnaces with flame impringement or 
spalling or slagging conditions, either B&W 80 or 
y sae Firebrick can be used. 80's assure uninter- 
rupted service at extremely high ratings. Juniors are 
recommended where load bearing and temperature 
requirements are less severe, but too severe for the 
best grades of fire-clay brick. 


INSULATING FIREBRICK — 


B&W Insulating Firebrick have the lightest weight 
and lowest heat conductivity of any insulating fire- 
brick in their class. They store and conduct less 
heat—withstand direct exposure to furnace gases. 
Available in six types for temperatures from 1600 F 
to 2900 F. 
S i 

Used widely for repairs and for forming special 
shapes in place, B&W Plastic Moldable and B&W 
Plastic Chrome Ore offer long life under severe con- 
ditions. Plastic Moldable is suitable for use in the 
great majority of furnaces. It withstands tempera- 
tures up to 3000 F. Plastic Chrome Ore is ideally 
suited for severe slagging conditions. 


In furnaces that require the high resistance of 
chrome to chemical attack and where speed of 
installation is important, B&W offers Kromecast 
for temperatures up to 3100 F and Hydrochrome for 
temperatures up to 2800 F. 

For burner openings, door linings, walls, roofs and 
arches, B&W Kaocast possesses unusual volume 
stability and resists spalling. It easily withstands 
temperatures up to 3000 F. 

B&W Baffle Mixes are excellent castables for the 
construction of monolithic boiler baffles, door lin- 
ings and other general uses. They are smooth and 
flow easily, have high strength in small sections. 
Widely used to withstand temperatures as high 
as 2600 F. 

B&W Insulating Concrete Mixes combine refractori- 
ness, light weight and low heat conductivity with 
the ability to be poured like ordinary concrete. For 
temperatures up to 2200 F, 


MORTARS — 


B&W Mortars—Selecting the right mortar is vitally 
important to long refractory life. B&W Mortars pay 
for themselves by saving time in application and by 
satisfactorily performing their jobs under the de- 
signed furnace conditions. 


BABCOCK 
« WILCOX 


THE BABCOCK & wiritcox co. 
REFRACTORIES 1; 
visi 
GENERAL OFFICES: 85 UBERTY ST, wEw ieee v. 
WORKS: aveusta, Ga. i 


B&W REFRACTORIES PRODUCTS —B&W 80 Firebrick * B&W Junior Firebrick * B&W 80 Glass Tank Blocks * BAW Insulating Firebrick 
B&W Refractory Castables, Plastics and Mortars * OTHER B&W PRODUCTS—Stationary & Marine Boilers and Component Equipment... 
Chemical Recovery Units .. . Seamless & Welded Tubes . . . Pulverizers . . . Fuel Burning Equipment . . . Pressure Vessels... Alloy Castings 
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JUST WHAT THE ENGINEER ORDERED 
For compact, efficient 
steam production 





TYPE B DESIGN FEATURES 

@ Factory fabricated boilers require minimum 
field work. 

@ In many cases, sizes up to 330 HP can be 
shipped completely assembled. 
Water tubes along furnace side walls reduce 
maintenance costs. 
Furnace design provides high efficiency with 
any method of firing. 
Extremely low head room. Maximum capac- 
ity for floor area. 

@ Can be operated at high overloads without 
disturbing water level. 

Write for free catalog on the Type B or on any 

of the units listed below. 


THE BIGELOW COMPANY 


@) 7ELOW REPRESENTA 


BOILERS BY 
BIGELOW 


Water Tube Boilers — 
Bent Tube Types 


Horizontal Return 
Tubular Boilers 


Scotch Type Boilers 
Two-Pass Boilers 


Electric Steam 
Generators 


eeeeeeeeeeeeeeeeee eee 


NEW HAVEN 3, CONN. 





( Continued from page 28 ) 


ior steam boilers of all sizes with pres 
sures up to 150 lb. Cutaway views il 
lustrate the booklet and a discount 
sheet gives net prices at a glance. M« 
Donnell & Miller, Inc 


Control Instruments (2M). Get the 
most out of your equipment by using 
instruments which provide efficiency 
and economy. Condensed 4-page cata 
log illustrates and describes a selection 
of typical indicators, controllers and 
combustion safeguards. Accompanying 
4-page price schedule lists nearly all 
the standard instruments manufactured 
by: Wheelco Instruments Co 


Starters (2N). You get compactness, 
versatility and dependability with these 
small magnetic starters and contactors 
in sizes 0 through 4. The controls con 
tain a right-angle balanced mechanism, 
“blow-out” contact design, straight 
through wiring, high arc resistance. 
and suppression chambers in addition 
to other features claimed to add to per 
formance and safety. Ratings, dimen 
sions and other engineering and design 
data are given in 8-page booklet. The 
Arrow-Hart & Hegeman Electric ( 


Sane 


For more information use 
convenient reply cords 
No postage necessary. |! 
numbers of about 
additional information 


Indicators & Recorders (2!’). Fea 
tures that contribute greatly to effi 
cient and dependable performance of 
these thermocouple actuated tempera 
ture indicators and recorders are listed 
in 12-page bulletin. Contains photos 
diagrams, tables, and _ specifications 
Manning, Maxwell & Moore, Inc 


Instrument Valves (2Q). Save tir 
and money using one valve to replac« 
the multiple set-up of valves and con 
nections formerly used for instrument 
and regulator piping. Diagrams show 
various applications and compare old 
and new methods of connecting gages 
Construction features, specifications 
sizes and dimensions are given. Jergu 
son Gage & Valve Co 


Selection Chart (2R). Here is a step 
in the right direction. This company 
has issued a step-by-step chart for s¢ 
lecting the right industrial temperature 
control. Out of the wealth of instru 
ments, valves and relays available, this 
question and answer tabulation refers 
you directly to the four, five or six iv 
struments (with bulletin numbers) 
which best fit your needs. Part 
Corp 


Combining Instrument (2 
nearly all control systems there 
for control mechanisms, which 
combine control signals. Twelve sug 
gested applications of this pneumatical 
ly operat 1 mec inism in Automat 
control circuits are described and illus 
trated in 8-page bulletin. Applications 
in computing circuits include addit 
subtraction, multiplication and division 


averaging, and reversal of loading pres 


( Continued on page 32 ) 
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When specifying. consider ... 











The highest muffling efficiency obtainable 





Ic is a known fact that in conventional muffler 
installations noise and vibration are reflected back 
through interconnecting piping into the engine room. 
This fact alone has limited the ultimate noise and 
pulsation reduction efficiency of 2- and 4-cycle gas and 
diesel muffler installations. 
























































To overcome this limiting factor, Fluor Engineers have 
developed the Fluor Series “D” Muffler System—a scientifically 
designed muffler system wherein work is started on exhaust gases 


in the immediate proximity of the engine—a muffler system that 
provides all of the advantages of the Fluor Model “T” Muffler 
plus added design features that solve field muffling problems 
conventional mufflers do not even attempt to solve—and at a 
cost competitive with conventional single-element mufflers. 


A scientific approach to better muffling 
The Fluor Series ““D" Muffler System incorporates the principle 


of an acoustical filter consisting of three separate, component parts—a 
primary chamber (A), interconnecting piping (B), and a secondary 


Simple installation 


In addition to providing the 
highest muffling efficiency ob- 
tainable, the Fluor Series “D 
Muffler System needs no rede- 
sign or alteration of existing 
plans for installation in new or 
old plants. It takes no more 
space than conventional mufflers 
—in 95°F of cases space require- 
ments are /ess than conventional 


chamber (C) Element “A” which is located in the immediate proximity 
of the engine exhaust manifold starts removal of exhaust noise and pulsa 
tion at their source. Element “B" is the interconnecting piping which 
further removes noise and pulsation. Element “C” of the muffling system 
is located outside the engine room and contains engineered internals that 
remove the remainder of exhaust noise and nulsation. 


type mufflers—in § 
as conventional type mufflers. 


. the same 





Available from stock —This revolutionary Fluor Series “"D” Muffler System is availabl: 
with either air-cooled or non-air-cooled features. You need only submit engine room 
design and dimensions, the make and model of engine and whether the muffling system 
is to be air-cooled or non-air-cooled. Fluor will recommend sizing and type of installa 
tion fot your approval. Submit your plans for recommendation and quotation today —no 
obligation, of course. 


DESIGNERS AND CONSTRUCTORS of Refinery, Chemical and Natural 
Gas Processing Units © MANUFACTURERS of Mufflers, Cooling 
Tewers, FinsFan Units, Gas Cleaners and Pulsation Dampeners 


THE FLUOR CORPORATION, LTD... alle wen SS 
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Combination 


Above are shown sectional view and 
actual installation of Combustion Engi- 
neering-Superheater’s Vertical Unit 
Boiler Type VU-10. Installation shows 
two 27,000 lb. oil-fired units equipped 
with Wing Axial Flow Forced Draft 
Blowers. This integrated design of steam 
generator combines boiler, water-cooled 
furnace and fuel burning equipment in 
one soundly coordinated unit. 


AXIAL FLOW 


BLOWERS 














WING FORCED DRAFT 
BLOWERS are noted for: 


1. Simple, rugged 
construction 


-. Compact Design 
- Highest Efficiency 
- Quiet Performance 


. Built-in Voltrol Vanes 


(capacity regulating 
and re-directing vanes) 


L.J. Wing Mf.Co. 


139 Vreeland Mills Road 
Linden, N. J. 


Canadian Factory: Montreal 


Gre 


( Continued from page 30 ) 


sure. Cutaway drawing in color illus 
trates the principles of operation and 
other drawings show basic design 
modifications for special uses. Hagan 
Corp 


MATERIAL HANDLING 


Hold-Back (2T). Simple, rugged 
unit mounted on conveyer head shaft 
extension prevents disastrous reversal 
of loaded conveyers or bucket elevators 
when power is interrupted. Bulletin 
shows how it’s done Application 
photos, installation diagrams and com 
plete specifications are included. Ste 
phens-Adamson Mfg. Co 


Continuous Blast Cleaning (2U). Ii 
you are losing time and money because 
of a bottleneck in your cleaning depart 
ment check up on continuous airless 
abrasive blast cleaning machines 
Speed can be adjusted to meet any 
requirement. Illustrated 8-page booklet 
explains the advantages offered and 
cites actual production figures for the 
five sizes of the units American 
Wheelabrator & Equipment Corp 


$$ 


For more information use one of the 
convenient reply cards on page 133. 
No postage necessary. Insert the key 
numbers of items cbout which you wont 
additional information mailed to you. 


OO —— EE 


Vibrating Screens (2V). Twenty 
years’ experience in designing and 
building vibrating screens are em 
bodied in 12-page bulletin on concen 
tric-action vibrating screens for mediun 
and heavy duty. Screens for accurate 
sizing, thorough rinsing and rapid de 
watering of a wide range of materials 
are illustrated, described and tabulated 
Detailed dimensions, weights and other 
engineering layout data are given. In 
cludes a page on how to select the 
right size screen for handling a given 
capacity per hour. Link-Belt (¢ 


Passenger Elevators (2\V). “Buyers 
Guide” will prove helpful when plan- 
ning passenger elevator installations 
Comprehensive information is pre 
sented with the help of numerous pic 
tures, diagrams, curves, tables and case 
examples. The 56-page booklet is di 
vided into seven sections that give de 
tails on component parts, types of con 
trol, selection, layouts, installations, 
protective maintenance, and modern 
ization. Elevator Div. Westinghouse 
Electric Cory 


Concrete Bins (2X). If you have the 
problem of handling flowable bulk ma 
terials, you can undoubtedly visualize 
from 12-page folder how concrete 
stave storage bins might meet your re 
quirements. In addition to handling 
bulk materials the structures also are 
employed as cooling towers, mixing 
tanks, dust bins, smoke stacks and 
well houses. Data tables show capaci 
ties in bushels, cu ft, and tons in rela 
tion to heights and diameters. Phot 
graphs of typical installations are ré 
produced. The Neff & Fry Co 


( Continued on page 152 ) 
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— HIGH AND LOW MATERIAL LEVEL 
NOICATORS 


IF IT’S 
POWDERED... 
a 
FULLER-KINYON 
SYSTEM 

CAN PIPE IT! 








A cement-products plant which receives Portland cement and fly ash in hopper 
bottom cars. Materials are fed by gravity to a Fuller-Kinyon Pump (P-1) in pit 
below track. This pump conveys aerated materials, through the use of a two-way 
valve (V-1) in the conveying line, either direct to process bins (B-1) or to storage bins 
(B-2). A second Fuller-Kinyon Pump (P-2), below the storage bins (B-2) conveys 
materials from there to process bins (B-1) 


safe - simple - clean - economical 


For these reasons the Fuller-Kinyon System, pumping aerated powders, is 
the best possible method of transporting such materials! 


Safe? A Fuller-Kinyon System has no hazardous moving parts. Absolute safety from 
explosion is assured. Simple? Flexibility of layout allows conveying pipe lines to 
be placed overhead, on simple hangers, or underground, to bins in any part of your plant. No 
bridges or monitors are needed, no changes in building layout or equipment. Clean? Material is always 
completely enclosed. There is no dust nuisance. Economical? Power consumption is low per ton 
of material handled. Maintenance costs are rock-bottom. 


If you want to cut down your material handling costs, get in touch with a Fuller engineer. 
He’ll study your layout and recommend the system that will best increase your handling efficiency 
There is no obligation. 





Typical materials handled FULLER COMPANY, Catasauqua, Pe 
Chicago 3 - 1205S. LaSalle St. 
cement « chalk « clays + coke dust « dolomite «+ flue dust « San Francisco 4 - 420 Chancery Bidg. 





fly ash « fuller’s earth + graphite + gypsum « kaolin «+ 
lime « pulverized coal + rock dust + soda ash 











DRY MATERIAL CONVEYING SYSTEMS AND COOLERS 
) COMPRESSORS AND VACUUM PUMPS 


FEEDERS AND ASSOCIATED EQUIPMENT 
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NOW — measure fiow of viscous or corrosive 


fiuids without seal pots 





FILTERED 
AIR SUPPLY —» 


Here is a typical 
installation of d 
Cell (featuring 
essentially zero dis- 
placement) for flow 
measurement of 
Liquid Latex at 
Goodyear Synthetic 
Rubber Corp. 





LATEX T 
BLEND TANKS 


————eee —@ TO RECEIVER 





You can cross seal pot troubles right off your 
list when you measure the flow of viscous or 
corrosive liquids with a Foxboro d/p Cell (dif- 


ferential pressure pneumatic transmitter). 


Goodyear did it very successfully on one of 
the toughest jobs . . . the control of latex flow to 
a coagulator. Here are the results obtained by 
this leading manufacturer through the use of 


the mercuryless d/p Cell: 


83% reduction of instrument cleaning 
and maintenance costs. 


No unscheduled production shut-downs 
for instrument maintenance. 


Estimated savings over previous flow 
measuring system will return cost of d/p 
Cell installation in approximately 1 year. 


These cost-saving achievements were made 
possible by the elimination of seal pot disad- 
vantages . . . (frequent and time-consuming 
clean-outs, constant risk of clogging, instru- 
ment inaccuracies, etc.). Why not realize sim- 
ilar savings on sulphite acid, green, white, or 
thick black liquor, pulps and slurries? Send 
for complete data on the d/p Cell, and the 
technical report on the savings effected at 
Goodyear. The Foxboro Company, 541 Ne- 
ponset Ave., Foxboro, Mass., U.S. A. 


d/p CELL 


for better flow measurement 
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B How better than ever 


SPEED REDUCER | 


Brings two new benefits 
to wide range of jobs 


For 14 years, STANOIL Industrial Oils have 

proved their ability to handle a wide vari- 

ety of jobs in midwest plants. Now, these established products have 
been made better than ever! They offer these new and important 
Savings in an even wider variety of industrial equipment. 


LONGER OIL LIFE 


Because they have greater oxidation stability, the new STANOILs stand up under high tempera- 
tures of Operation, maintain low acidity for longer periods of service which helps keep oil sys- 
tems free from deposits caused by oil oxidation. 


GREATER PROTECTION against RUST 


A corrosion inhibitor of the most advanced type has been added to all grades of the new STANOILS 
that benefit by such an additive. This inhibitor prevents corrosion trouble by “plating out” on 
surfaces that tend to rust. In such severe service as paper-machine and steam-turbine lubrication, 
new STANOILs have put an end to rust and corrosion troubles 

At the left are shown several types of equipment in which the new STANOILs can save you 
money and maintenance time. A Standard Oil lubrication specialist will help you find still other 
applications where versatile STANOILs can replace many special-purpose oils. You can reach this 
man quickly and easily through your local Standard Oil Company (Indiana) office. Contact him 
today. Or, if you wish, write: Standard Oil Company (Indiana), 910 South Michigan Avenue, 
Chicago 80, Illinois. 








Helps gear units keep their teeth... 


EAVIER LOADS and higher s] 
troubl lO large gear units 


driving paj idwest } 


Under the mo: Inis iy Conditions Of ten 

ature and pressure the gear sets 

deteriorated rapidly placed every 

three to four months. Of even greater concern to 

plant operators was the pitting of gear teeth sur- 
j _ 


ininterrupted Operation 


taces i re 


of paper m 
The pro 
brication 


lubri int 


iit economy 


a Standard Oil lu 


that the 


the extreme 


pressure necessary tO maintain 
strong, | 
gear load 
cases were 
STANOGI 

In two year nti us Operation —24 
hours a day the original fills 
of STANOGEAR ha \ 1p} ible 
deteriorati 1 nad hay ( cd ft be re 


years ShOW 


STANOGEAR EP 


REG. U.S. PAT. OFF. 


Lubricant 


in excellent conditx 
itilize the Standard Oil service em- 
cessfully by this company? The 
expert eng 
a specinc 
economy 
rk for you, 
right 
na), 910 South 


gan Avenue, Chicago 80, Illinois. 


Mich 


R. R. Rowlands of Standard Oil's La- 
Crosse, Wisconsin, office is the lubri- 
cation specialist who helped this mid- 
west paper mill (see lett) solve a 
serious problem by recommending 
STANOGEAR EP Lubricant 
Standard’s lubrication specialists 
are located throughout the Midwest 
One of them is within easy reach of 
your plant. You can contact him 
simply by phoning your local Stand- 


ard Oil Company (Indiana) office 
His experience and special training 
will help you get maximum 


from STANOGEAR EP Lubricant and 


benefits 


other outstanding products such as: 


SUPERLA Greases 
nsistency grad 
xla-SOat 
Greases ver a wide range 
tions. These efficient pr 
lality with the 


ial greases 


STANOLITH Greases these 
e lithium soap produc possess 
nes resistant propert f soda- 
water resistant 

ap greases they 

lution to lubrication problems 

caused by the presence of De th heat and 


water 


CALUMET Viscous Lubricants 


gears af wire fr 


pe 


On open 
t zyreases 
w-or 


Ho 


better lubrica- 


STANORUST Rust Preventives — The eight 
grades of STANORUSTS form one of the 
ete and effective lit of rust 
on the market today. Each 
scientifically and 
its intend 
range from a fingerprin 
i heavy grease tyt 
that protects against 


under the most severe outdoor 


STANDARD BN DW ae) ER etey TN, BA ML 








IN YOUR PLANT 


Delivered completely wired and factory-tested 
Mounted on steel base -- no bricking required 
Automatic operation frees engineer for other duties 
Constructed to A. S. M. E. standards 

Approved by Underwriters’ Laboratories 

Prompt service by factory-trained men 
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EAM AND HOT WATER 


a hsenmade of Powermaster users throughout the 
world are reducing operating costs as much as 40% 
These fully automatic steam generators and hot 
water boiler units reduce fuel costs substantially— 
save man-hours daily—cut maintenance time to a 
minimum. All Powermaster components are care- 
fully sized to coordinate most efficiently as a pack- 
aged unit, and you can be sure of safe, smokefree 
operation at all times. Write today for complete 
information on a Powermaster unit for your specific 
needs, or send coupon below for latest bulletin 
describing all units. 


Orr & Sembower, Inc. 
951 Morgantown Rd., Reading, Pa. 


Please mail latest catalog showing 
Powermaster's cost-cutting advantages 
Name 

Company 


Address 





UNION HEAVY DRIVE AND CONVEYING CHAINS 


UNION 
ROLLER CHAIN 
FLEXIBLE COUPLINGS 


UNION 
SILENT CHAIN 
FLEXIBLE COUPLINGS 


UNION CHAIN 
IS NEAR BY 


Suppose you need UNION 
Machine Finished Steel Roller Chain... 


...and are certain of the pitch, length and sprockets required. 
Just write or phone your nearest Union Chain Stock Carrying 
Distributor as listed on the facing page. More likely than not, 


your requirements will be shipped immediately. 


... OF suppose you need engineering assistance in the selection of 
a drive or a recommendation for a conveyor application. Talk 
or write to Union Chain's nearest district office as listed at the top 


of the facing page. You will receive unprejudiced, competent help. , 


Unprejudiced because Union Chain makes all types of steel 
sprocket chains and is interested in providing each customer with 


the correct chain for satisfactory service at minimum cost. 


Competent because Union Chain representatives are qualified 
through experience to make sound chain recommendations 
whether the application calls for roller chain, silent chain or one of 
the various heavy drive or conveying chains. We suggest it might 


profit you to discuss your chain problems with us. 
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CALIFORNIA 
Ameri 


d. 
Huntington Park, Calif. 


Hevltain Industrial | ee Co 
239-241 Twelfth St 
Oaklend 7, Colif. 


Seonasa 


ae Walton — 
Atlonta, 


HLINOIS 

Union Chein & Mfg. Co. 
W. Albrecht 

A. C. Mohr 


B. Nelson 
Room 1232 
53 W. Jackson Bivd 
Chicago, Illinois 


INDIANA 

Poul W. Huddiestun 
5745 Guilford Ave 
Indianapolis 20, Indiana 


oe 
Johnston, 
2207 American a Bidg 
New Orleans 


MASSACHUSETTS 

Transmission Engineering Co. 
Stenley Johnson 

6 Hortford St 


Newton Highlands 61, Mass 


ALABAMA 
Bearing Co., Inc 
182 Jefferson %, 
Montgomery, Alabomo 
Ouse Miherds Co., Inc 
cond Ave., North 
b irmingham, Alaboma 


ARKANSAS 

North Arkansas Equipment Co. 
930 N. College Ave 
Fayetteville, Arkansas 


CALIFORNIA 

Americon Chain & Gear Co 
S511 Pacific Bivd 
Huntington Pork, 

Houvltoin-industnal 
239 Twelfth 
Ockland, Calif 


Celif 
Chain Co 


Fresno, Cali 
CONNECTICUT 


Bridgeport 3, Connecticut 


DELAWARE 

4. W. Rapkin Co 
Third St. & Shipley 
Wilmington 40, Delaware 


FLORIDA 

Ellis & Lowe Co., Inc, 
302.306 S. Morgan $ 
Tampa, Florida 

a Madey Co 
720 West Boy St 


Seduene tle, Florida 


GEORGIA 

Georgio Hardwore & 
wpply Co 
7 N. Washington St 


Richmond Supply Co 
Augusta, Georgia 

John D. Robinson Co 
13 Boy Street, West 
Savannah, Georgia 


The Union Chain 
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UNION CHAIN REPRESENTATIVES 


MICHIGAN 
Union Chain & Mig. Co 
w White 
Basso Bldg 
7338 Woodword Ave 
Detroit 2, Michigan 


MINNESOTA 
fF. H. Bathke 


490 N. Snelling Ave 
St. Poul, Minn 


MISSOURI 

4. 8. Flohert 
5473 Belenae Bivd. Rm. 206 
St. Lovis, Missouri 


Ed Schiefelbein 
1425 Troost Ave 
Konsos City 6, Mo 


NEW YORK 


Mays & Gleason, 

SO Church St 

New York 7, New York 
Potter & Dugan 

29 Wilkeson St 

Buffalo, New York 


NORTH CAROLINA 
MR. Snyder 
a? E. Tremont Ave 
Box 3341 
.. 3, N. Coerolina 


UNION CHAIN STOCK CARRYING 


GEORGIA 

Travis Belting & Supply Co 
PO x 289 
Griffin, Georgio 

4. M. Tull Metal & Supply Co 
285 Marietta 
Atlante 3, Georgia 


MLINOIS 


Dodge-Chicago Ind. Equip. Co. 


450 S. Wabesh Aw 

Chicago 16, Illinois 
Hogerty Bros. Co 

923 5. Weshington St 

Peoria 2 
W. M. Hales C 

Hilisboro, Illinois 
W. M. Holes Co 

Fronkfort 


IMlinow 


MMinois 

Mid-States tndverriat Corp 
2401 Eleve Ss 
Rockford, tl! 


INDIANA 

Diamond Supply Co., Inc 
616.24 NW. Second St 
Evansville, Indiana 

Service Equipment Center, Inc 
Indionapolis, Indiana 


KANSAS 
a > Service Co 
S. Francis Ave 
wi A fa 2, Kensos 
W. A. Thomas Supply Co. 
113.114 West Third St 
Pittsburgh, Konses 


KENTUCKY 
Sherman Bros mill Supply 
222 South Second St 


Lovisville, Ky 


LOUISIANA 


Weoks Supply Co. itd 
o. Louisiana 
Woodword Wight & Co 
New Orleons, lo 


MARYLAND 

Hogerstown Equipment Co 
Maryland Ave 

Memorial 

Hagerstown 

M. F. Holland Co 
lee & Shorp Sts 
Baltimore 


Bivd 
d 


and Manvfacturing Company 
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OHIO 
Union Choin & Mig. Co 
F. H. Dalrymple 
F. Smiley 
Marshall Bidg 
Cleveland, Ohio 
4. T. Young 
Stetion 
w 
Cincinnati 23, Ohio 
OREGON 
4. W. Minder Chain & 
° 
Howthorne Blvd 
Portland 14, Oregon 
PENNSYLVANIA 
F. 8. Magill 
44 McKnight St 
Pittsburgh 20, Pa 
Devid Davies 
P Box 4 
Plymouth, Pa 


Unmon Chan & B.. Ce. 


8 
Philadelphia 2, Po 


TEXAS 

Union Choin & Mig. Co. 
4. H. Castleberry 

E. 7. Teal 

918 Magnolia Bidg 
Dalles, Texas 


MASSACHUSETTS 
Combridge, Moss 


MINNESOTA 
FH. Bath 


tron Range Equipment Co 


Hibbing, Minnesoto 


MISSOURI 
ring Distributers Co 
1919 Boltimore Ave 
Konsos City 10, Missouri 
- 1X cee Corp. 
325 Walnut St 


Springfield, Missouri 


Teuscher Pulley & Belting Co. 
801.805 N. Second St 


St. Louis, Missouri 
Wildhagen Machine & 
Supply Co 
224 S. Third St 
St. Joseph 5, Missour 


NEW JERSEY 


Paterson 
Old Reliable Supply & 
quipm. ° 
llth & Newton Sts 
Comden, N. J 
Trenton Industriel Supply Co. 
E St 


Trenton, N. J 


NEW YORK 
Industrie! Beoring & 


Cossenes Seiten Co 
1) Chambers St 
New York New York 
Power Drives, 
56 


Transmotic Equipment Co 
1! North Pearl St 
Albany, New York 

600 Laon West St 

New York 

Ulster Foundry Corp 

St. James St 

New York 


Syracuse 


Kingston 


\ 


WEST VIRGINIA 
H. Ridge 
P.O. Box 12 
Bivefield, W. Vo 


WISCONSIN 
Union Chain & Mig. Co. 
ge H. Herris 
Room 508 
Wisconsin Tower Bidg 
Wisconsin 
Milwovkee 3, Wisconsin 


SPECIAL Representatives 
NEW YOR’ 
Frank L. Allen 

Wol!l St 


5. New York 


New York, New York 


FOREIGN Representatives 
ARGENTINA 
Stevens & Villosuso 

Mounecas 10 


Tucumon 


Argentina 


Paulo, Brazil 


DISTRIBUTORS 


NORTH CAROLINA 
Piedmont Mill Supply Ce. 
P Box 130 


Selisbury, N. Coroling 


OHIO 

Bruboker Goer, s Mtg 
arberto 

c 43 rveanding r~ 
S0OS Ex i Ave 
Cleveland 3, Ohio 

lime Armoture Works, Inc. 
440 N. Main St 


lime, Ohio 
Mill & Factory Supply Co 
317—10th St 
Toledo, Ohio 
OKLAHOMA 
Ore Reclomation Co 
wo! onne!l Ave 
Pitcher, Oklahoma 
C. F. Dagwell Co 
816 W. Main St 
Oklahoma City 


OREGON 
Electric Stee! Foundry 
Eugene, Oregon 
Fisher Bros. Co 
522 Bond St 
Oregon 
Machinery & 


Astonia 
Industral 


Grande 
industrial Steel p aan Co 
h Bend 
Klamath eetiionee’ Co 
Kiamoth Falls, Oregon 
4. W. Minder Choin & 
Gear Co 
307 S. E. Hawthe 
Portland 14 


ene Blvd 
Oregon 


PENNSYLVANIA 
Co 


Buth-Brenner, Inc 
370 N._ George St 
York, Po 

ioGeentet Supply Co 

SIE St 
Hore ton, Po 
Industrial Transmission 
Machinery, inc 
209 N. Third St 
Philodelphic, Po 

















CUBA 
Central Machine & Trading 
Co, SA 


Lamporilio 208 
Hovens, Cube 


HAWAII 
P. S. Pell 
88 S. Queen Street 
Honolulu, T. Howell 


MEXICO 

Thomas M. Nevin Y. Cie. $A. 
Manvel Maria Contreras 58 
Mexico Ff. Mexico 


PHILIPPINES 

The Edwerd J 
1450 Arlegu 
Manila Ph 


Nell Co. 
st 


ppines 


} ene 4 Rico 
anvel Poles, Jr 
O. Box 2969 
Sen Juan 13, Puerto Rico 


SOUTH AFRICA 
Robins Conveyors 
Africa) Utd 
Somkoy House 
Cor. Troye & Marshall Sts. 
P.O. Box 4736 
Johannesburg, §$ 


South 
Africa 


PENNSYLVANIA 


Maximon Mach: 
N. logan 


Reilly Bros 
44N 


Lancaster 


soum CAROLINA 
= Supply Co. 
- ville, S. Caroling 


TENNESSEE 

Hoyt N. Payne Co. 
PO. Box 942 
410 E. Depot Ave 
Knoxville, Tenn 

Tennessee Machinery Co 
113.119 Third Ave South 
Nashville 3, Ten 

Tipps Engr & Seonly Co. 
260 ront 


Memphis, Tenn 


TEXAS 
Allied Belting & Trans. Co, 
2614 Sylvan Ave 
Dallas, Texas 
Beocon Supply Ceo, 
182 
Housto 


Amarillo 
El Paso Machine Works, Inc. 
44th St 
Texas 
Lloyd Electric Co 
Sil €1 P St 
Antonic 


VIRGINIA 
Blu 


Supplies Corp 
South Norfolk, Vo 


WEST VIRGINIA 
Smith Stee! Supply Co 
1 Pe slo S 

Wheeling, W. Vo 
WISCONSIN 
Dele indvetriet Surely Co 
ou or 
® chord t tle ‘ae 
W i liamse Ss 
Modis sin 
Ff. D. Hoker Co 
713 South Tenth 
Milwaukee 4 


Street 
Wisconsin 


Sandusky, Ohio, U.S.A. 





HANDLING TWO JOBS AT ONCE... 


Two 1500 KW Worthington turbine-generators, installed in 
the Eunice, N. M. plant of the El Paso Natural Gas Company. These are 
fon-condensing extraction turbines designed to operate on initial steam 
conditions of 5754 — 575° FIT exhausting at 54#G back pressure. 











Worthington Turbine - Generators Selected By Natural 
Gas Firm For Both Power and Product - Conditioning 


Pumping natural gas from southeast 
ern New Mexico and the Texas Pan- 
handle to points in California and Ari- 
zona, the El Paso Natural Gas Company 
uses Worthington Turbine-Generators 
for double duty. Besides frrnishing elec- 
tricity for the company’s plant in Eu- 
nice, N. M., the turbines automatically 
extract steam at 125#G for heating 
Amine solution, which is mixed with 
the gas to remove impurities 

In every branch of industry, users are 
getting daily proof of the outstanding 
flexibility of Worthington Turbine- 
Generator Sets — not only as sources of 
more dependable, more economical elec- 
tric power, but as cost-cutting suppliers 


Feed Woter 
Heoters 


of processing steam for many important 
allied purposes 
WORTHINGTON TAKES 
ALL THE RESPONSIBILITY 
Worthington builds Turbine-Gener- 
ator Sets in sizes up to 10,000 kw, and in 
all types. Each is designed to make steam 
do more work, and each is backed by 
Worthington’s undivided responsibility 


WORTHINGTON 


for the complete unit's design, assembly 
and performance. For expert aid in select- 
ing the right size and type for your own 
requirements . . and further proof that 
there's more worth in Worthington .. call 
our nearest District Office. Or write 
to Worthington Pump and Machinery 
Corporation, Steam Turbine Division, 
Wellsville, N.Y 


SS 77) eA hi 
SU ININIMNIN; 


Multi-Stage 
Turbines 


Boiler Feed 
Pumps 
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Turbine-Generator  Single-Stage 
Sets Turbines 
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De Laval Oil Purifiers are especially 
important at the power plant of Calco 
Chemical Company, for this great plant 
is completely independent of outside 
power. The De Laval centrifugal ma- 
chines, on continuous by-pass, keep the 
turbine oil free of both of the chief 
contaminants that tend to cause trouble 
—dirt and water. Since a perfectly clean 
lubrication system is the best protec- 
tion a turbine can have, and since the 
De Laval machines keep the oil always 


@® Write for Bulletin TO-1. 


At Calco Chemical’s 
Power Plant — 


in a safely clean condition, in truth these 
centrifugals are a form of “life insur- 
ance” for the power plant. 

The De Laval centrifugal helps main- 
tain in any oil the properties given it at 
the refinery. It does not remove oil- 
soluble additives. 

When oil is circulated on continuous 
by-pass, through De Lavals of proper 
capacity, it is purified from three to four 
times daily. The oil never has a chance 
to become contaminated. 


THE DELAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., Sen Francisco 5 
THE DELAVAL COMPANY, Limited, Peterborough, Ont. 


for most dependable 
power production 





CUBRICATING OIL PURIFIERS 
a aa a 


January, 1951 








HOFFMAN STOKERS 


Hoffman pioneering developed the 
first forced draft spreader stoker— 
HOFFMAN STOKERS are still first in 
capacity and efficiency—still lead 
the field in low maintenance and less 
frequent outage for repairs. 


Hoffman FIRITE stoker success has 
made spreader stoker firing the dom- 
inant method of burning coal in a 
national market. 


4 


CONTINUOUS ASH DISCHARGE 
STOKER AT WALLINGFORD PLANT 
OF AMERICAN CYANAMID CO. 





The wide distribution of Hoffman 
FIRITE stokers in the United States 
has provided an outlet for the large 
amount of “fines’’ resulting from 
mechanical mining in general use by 
larger producers of Bituminous coal. 


POWER DUMPING STOKER AT PEARL RIVER PLANT, LEDERLE 
LABORATORIES DIVISION, AMERICAN CYANAMID CO. 


HOFFMAN COMBUSTION 


DETROIT, MICHIGAN 
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—- NATION WIDE 


HOFFMAN STOKERS operate with 
equal success when using any Bi- 
tuminous, Semi-Bituminous, Sub-Bi- 
tuminous or lignites mined in North 
America. 


During World War No. 2 spreader 
stokers ability to use any type of 
coal mined contiguous to the point 
of use saved millions of freight car 
miles, and millions of dollars in 
freight rates. 


MANUAL DUMPING STOKER AT 
WALLINGFORD PLANT OF AMER- 
ICAN CYANAMID COMPANY 


AMERICAN CYANAMID COMPANY'S LEDERLE LAB. INC. 
PEARL RIVER, N.Y. 


BTU 13,600 
F. temp. 2200° 


Size %" R.M. screen 


Data Taken from Acceptance Test on Combined Boiler, Air Heater and Stoker 
Test 8-3-45 





Designed Load 80,000 
Four-hour peak 91,000 
600 p.s.i.g 750 F. 225 F.W 
Boiler 9985 Square feet W.W. 1915 Square feet 
Air Heater 11,000 Square feet 
Stoker 5C-PDG 16-9" x 14'-4" = 240 Square feet 


Furnace 5250 Cu. Ft 
Heot Balance 


Min. Fuel 

Loss Radiation. .. 
Unburned Comb 
Margin A.B.M.A 


Total.... PUTTETTITT TTT 
Efficiency 85.5% 


ENGINEERING COMPANY 


FAIRMONT, WEST VIRGINIA 
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There are HOFFMAN STOKERS and 
HOFFMAN OWNERS conveniently 
located in your area. There is a 
HOFFMAN ENGINEER in your 
neighborhood who will be glad to 
demonstrate. 


INVESTIGATE BEFORE YOU BUY 





“‘We don't have any more needless 
fuse blows on our Air Compressor 


circuit since we installed 
FUSETRON dual-element FUSES” 


“Prior to the time we installed Fusetron fuses 
to protect the circuit feeding the 125 h.p. 
220 volt, 3 phase motor on our air com- 
pressor we were troubled with fuses 
blowing needlessly. 


“On an average of once every two weeks 

one of the 400 ampere, 250 volt re- 

newable fuses protecting the circuit 

would open on the starting cur- 
rent of the motor. 


“About May of 1947 we replac- 
ed the fuses with 400 ampere 


Fusetron@fuses Fusetron fuses. ‘Since then 


give 10-Point Protection Gown ence Dessues of 0 
needless blow. 


7* Protect against short circuits. 


Protect against needless blows 
2 caused by harmless overloads. Leon €@. Exgland. 





: Chief Electrician 
3 Protect against needless blows caused Link Belt Company 


by excessive heating — lesser resistance 


results in much cooler operation. Indianapolis, Ind. 


Provide thermal protection — for panels and 
switches against damage from heating 
due to poor contact. : 


Protect motors against burnout from overloading. 
Protect motors against burnout due to single phasing. 


Give DOUBLE burnout ere to large motors — 
without extra cost. 


Make protection of small motors simple and inexpensive. 


Protect against waste of space and money — TRUSTWORTHY NAMES IN 
permit use of proper size switches and panels. ELECTRICAL PROTECTION 


Protect coils, transformers and solenoids against burnout. 
* Fusetron Fuses have high interrupting capac- 
Electrical Testing 


ity as shown by tests af the 
Laboratories of New York City in December 1947. 
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Act on the Facts 


Don’t risk losses in your plant 


One needless shutdown, 
One lost motor, 
One destroyed panel or switch, 
One burned out solenoid— 


May cost you more than replacing every ordinary fuse 
with a FUSETRON dual-element fuse. 
But, simply knowing that FUSETRON fuses do save 
money is knowledge — but it isn’t action. 
By passing the word along that all purchase and 
stock records should call for FUSETRON dual- 


element fuses, you have action that begets money 
saving. 


What is 
the FUSETRON 


A fuse link combined with a 
thermal cutout—the result, a fuse 
with tremendous time-lag and 


much less electrical resistance. 


They have the same degree of Under- 
writers’ Laboratories approval for both 
motor-running and circuit protection as 
the most expensive devices made. 


Made to the same dimensions as ordinary 
fuses, FUSETRON Fuses fit all standard fuse 
holders. Bussmann Mfg. Co., University at Jefferson 
St. Louis 7, Mo. (Division McGraw Electric Co.) 
Obtainable in all sizes from Ye to 600 Please send me complete facts about FUSETRON 


ampere, both 250 and 600 volt types. Also in Dual-Element FUSES 
plug types for 125 volt circuits. 


Their cost is surprisingly low. 


(FUSETRON is o trade mark of the Bussmann 
Mfg. Co. Division of McGraw Glectric Co.) 
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An improved design for Hot Process Softener 





Sedimentation Tanks ... another product 

made possible by Graver’s unique combination 

of chemical engineering skill and tank fabrication 
experience. @ The new Graver Sphericone has many funce- 
tional and structural advantages over other designs 


of hot process softener sedimentation tanks: 


1) Clearest softened water . . . because the expanding settling 
zone provides maximum settling area and lowest rising rates. 
This assures minimum load on filters . . . saves operator’s 
time and filter media replacement. 


e Most efficient use of materials and space .. . because of 
the exclusive Sphericone shape. 


© Uniform stress distribution . . . because of the virtual 
elimination of knuckle radii. 





The new Sphericone is made in 
Graver’s own shops, together 
with all the other major com- 
ponent parts of the Graver Hot 
Process Softener. Write today 
for complete data. ; 


GRAVER WATER CONDITIONING CO. 
Division of Graver Tank & Mfg. Co., Inc. 
216 WEST 14th STREET, NEW YORK 11, N. Y. 
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AT 
AMERICAN 


CYANAMID 
) TT? eva Two Sturtevant Forced Droft Fans in the 
-..1T’S 


Calco Division's Willow Island powerhou 


Why? Because vears of reliable, on-the-job service by Sturtevant Fans 
have built a reputation for sound, economical perform ince among 

power plant designers and engineers. These installations, at two 
of American Cyanamid’s Calco Chemical Division plants 


are typical of 
the Sturtevant Fans found in almost every major power p 


lant mn this country. 


There's the E-R 


neer life 


Sturtevant offers a wide variety of proven equipment 


(Erosion-Resisting) Wheel, which gives two fo four tin 
than standard induced draft fan wheels, or VANE CONTROL"* to 


regulate exact pressure and volume Output at great savings in power. 


For full information, contact vour nearest Sturtevant office 


write Westinghouse Electric Corp., Sturtevant Divisior 
Hyde Park, Boston 36, Mass 


or 


The Sturtevant Induced Draft Fen on No. 8 See our Exhibit. Booth 507 


boiler, Calico Division, Bound Brook, N Heating & Ventilating 


International 


Exposition at Philadelphia, Januar 


[pennes eres 2g RTE eRe 


PUTTING #f@ TO WORK 


AIR CONDITIONING 
Only Westinghouse offers a compl 


line of air handling, air cleaning an 


HEAT Ing 
Ga VENT ay, 
air conditioning equipment nS 


Kn, 


you CAN BE SURE...1F ITS 


\ 


Westinghouse 


January, 1951 
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PARTS 
UNLIMITED 


...in Jig Time 


Cuts Circles 


In large and small shops alike, the Oxwetp CM-L6 
Portable Cutting Machine fills an unbelievably wide 
variety of oxygen cutting requirements. [t cuts circles 
automatically. Hand-guided, it cuts irregular shapes. 
Operated on track, it cuts straight lines. 

Indoors or out—wherever steel needs shaping— the 
CM-16 makes it easy to “tailor” parts as fast as the work 
ean be laid out. And its ready adaptability for special 
jobs is limited only by its operator's ingenuity! 

The CM-16 sets up as quickly as any manual outfit 
It weighs only 45 Ib... travels directly on the work. 
and is easy to carry from job to job. In normal use. 


it cuts up to 4 in. of steel: with standard accessories. 


Trade-Mark 


Cuts Straight Lines 


it cuts materials up to 18 in. thick and it cuts bevels. 

Any Linpe representative will be glad to show vou 
how the Oxweip CM-16 Portable Cutting Machine can 
boost production and cut fabricating costs in your shop. 
Write for catalog, Form 4487. or call the Lixpe Office 
nearest vou today for a free demonstration. 


Phe terms “Linde” and “Oxweld” are registered trade-marks of Union Carbide 
and Carbon Corporation 


LINDE AIR PRODUCTS 
Division of Union Carbide and Carbon Corporation 
New York 17, N.Y 
Offices in Other Prin ipal Cities 
In Canada: DOMINION OXYGEN COMPANY, LIMITED, Toronto 


40 bast t2nd Street 


CM-16 PORTABLE CUTTING MACHINE 
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| In the GATES 
a Research 
- Laboratories... 


32,000 hours of testing 
-per week on V-Belts alone! 


In Gates V-Belt testing laboratories, which are by far the largest in the 
world, we run 32,000 hours of testing per week on V-Belts alone. Thats’ the 
equivalent of 5 years of continuous service for one belt—all in a single week! 


This intensely Specialized Research on V-Belts has naturally given Gates 
Engineers a knowledge of V-Belts and V-Belt drive design that is truly un- 
usual—and it is this specialized knowledge that is embodied in the Gates 


1 “GUIDE for SELECTING or DESIGNING V-BELT DRIVES.” 


UL Ai/i 


V-BELT DRIVES 


i = 


Repair Costs on Crane Cut $350 o Yeor 


THE GATES RUBBER COMPANY ! Wemeottim 


The World’s Largest Mokers of V-Belts City. 


DENVER, 


Take Advantage of this Great Store 
of V-Belt Knowledge—FREE! 


The GUIDE is widely recognized as the most comprehensive and com- 
plete book of its kind—as well as the easiest to use—and it is yours for the 
asking! 


Another Gates publication, the “INDUSTRIAL NEWS,” published 
monthly, brings you the case histories of actual V-Belt Drives that have been 
designed and used by practical operating men or by plant engineers—report- 
ing all that is new and progressive in V-Belt drive practice. 


Whether you are a practical operating man or a design engineer, you 
can save much time, hard work and money by having these very useful Gates 
publications. They are entirely free+-are sent to you without the slightest 
obligation. Just mail the coupon beldw—today! 


The Gates Rubber Compan 
951 Se. Broadway, Denver 17, ~~ 


1 would like you to send me without cost or 
obligation — 


The Gotes “GUIDE for SELECTING 
er DESIGNING V-BELT DRIVES”. 


Gates ae News" 
published month 


OE 





OO Ee 








U.S.A. 
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TWO MORE P.D 


AN F-D FAN THAT 
PROVIDES... 


Transfer of more kinetic energy to static 
pressure 


More effective aerodynamic flow 
Lower horsepower requirements 


Appreciable reduction in fan noise 


An unusual combination of research facilities, and 
the best fan design talent of several countries,® are 
responsible for the development of P-D Forced 
Draft fan 

Peak efficiency and horsepower curves fall within 
normal fan selection ranges, providing optimum 
efficiency with non-overloading characteristics 

Improved diffusion from wheel to outlet permits 
a more complete conversion of kinetic energy to 
Static pressure 


A backward curved, specially designed blade 


P.O 


a offers a more nearly perfect aerodynamic flow on 


both the le iding ind trailing surfaces reduc ing eddy 
currents 
A larger, deeper inlet cone provides a smoother 
flow at the inlet, increasing over-all efficiency. 
This new fan has been tested 
according to Standard Test 
odo peiie ?) hott ge Codes of the N.A.F.M. and the 
— A.S.H.V.E. Write our project and 
sales engineers for the new bulle- 
tin No. 300 on this F. D. Fan. 





*Prat-Daniel Experimental Laboratories, East 
Port Chester, Conn.. The Bahco Fan Works in 

weden at-Daniel (Stanmore) Ltd in 
Great Britain and Societé Prat-Oanie! of France. 


®.0 OUST 


coutctor UNDIVIDED RESPONSIBILITY 


The illustration at left shows the 5 major boiler plant 

auxiliaries now built by Prat-Daniel; 1—F-D Fans, 
2—Air Heaters, 3—Dust Collectors, 4—I-D Fans and 5—Fan 
Stacks In short, the equipment to handle the air-gas stream 
right through the plant, may now be purchased from a singk 
experience d source, with the economies and advantages inherent 
to such responsibility. 




















INDUSTRY AND POWER * January, 1951 





CONTRIBUTIONS TO EFFICIENCY 


THE DECANTATION 
PROCESS « wy. 


A single stage, P-D Tubular Dust Collector, 
arranged to permit re-firing of high carbon dust 
without fotal re-circulation of flyash. 


The well-known law, based on the inertia of a mass 
traveling at high velocities, suggested the design of an 
apparatus for separating large particles of high carbon 
content from flyash, for re-injection 

This is accomplished in a single unit by the P-D proe- 
ess of Decantation.* As the word implies, this collector 
literally pours off the larger particles into a hopper for 
re-firing, permitting the finer particles to enter the P-D 
tubes for precipitation and disposal, as shown in the illus- 
tration. Tests have proven that up to 40% of flyash from 
spreader stokers is generally suitable for re-injection. To 
obtain the best results from re-injection, and prevent the 


non-combustible particles from overloading, causing 
erosion and poor combustion, it is desirable that these HIGH CARBON . . . COARSE DUST 


particles be removed from the system. we ' a 
Cut at lower right shows the space this P-D Decanta- % 3 iY 


t¢@ 








* 

: 

tion Collector requires in comparison with a standard : : 
unit. The Decantation unit actually occupies less area LOW CARBON 
(slightly more height), requires no more draft than is . . » FINE DUST 
necessary to operate a standard 


tubular collector. 











Our Project Engineers will be 
glad to send you this latest Bulle- 
tin No, 260D describing this 
apparatus. 


*Pat. applied for, 





PROJECT AND SALES ENGINEERS 


THE THERMIX CORPORATION 
69-1 WATER ST. 


Canadian Affiliates T. ¢c. CHOWN, LTD., 1440 St. Catherine Street W., Montreal 25, Quebec 
50 Abell St., Toronto 3, Ontario 


OP Ba Seen 2 ook 2 Beek, 


EAST PORT CHESTER, CONN. 
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LURES? 


A practical idea 
for users of STEAM TRAPS 


Many readers of this publication can remember 

when there was only one kind of steam trap and FLOAT- 

when one trap to a room or a building was enough. THERMOSTATIC THERMOSTATIC 

As long as the trap “tilted,” everybody was happy. TRAP 
The science of steam trapping has come a long 

way since then but we still have with us the engi- 

neer who tries to “standardize” on one type of 

trap for the whole plant and the steam man who 

doesn’t realize that the cost of Sarco traps is so 

reasonable today that it pays to put one on each 

coil, 
One thing is certain. You will need several types 

of steam traps to lure the utmost out of your fuel 


and your production equipment. Sarco makes five 





distinct types of steam traps and is in a position 
to recommend the right type for each job. 
And you can’t tell by the cost. An inexpensive 
type of trap may be the best and the most expensive 
trap the worst type you could use on any particular BUCKET 


job. You can get the right trap the first time for TRAP LIQUID 
EXPANSION 


TRAP 


each job by asking the Sarco Specialist near you or 
writing for our Selection Chart No. 1600. 





SARCO COMPANY, INC. 


SAR CO eaiiereticat: 
Empire St State Building, New York 1, N. Y. 


SAVES STEAM SARCO CANADA, LTD., TORONTO 5, ONTARIO. 


IMPROVES rR O Os 
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Feeding the Boilers 


at the big 
Hamilton Watch plant 


Take another look at the above photograph of 

the huge Hamilton Watch Company plant at 

Lancaster, Pa. Note the little circle. Within Coal is delivered to hopper at base of twin storage 
that relatively small area is the compact silos. Vertical, closed-circuit REDLER conveyor 
REDLER coal handling system installed by elevator completely encircles silos. Lower run of 
Stephens-Adamson. .. . Little but mighty! casing is in tunnel underneath, Coal elevated up 
Compact but highly efficient, this REDLER silo side, discharges into storage through chutes 
conveyor-elevator system feeds the boilers of Coal also can be delivered to boiler house by gravity 
the great precision plant in which “The Watch through chute from elevating run to fill surge bin 
of Railroad Accuracy” is so meticulously man- under boiler-house roof : 1 42-foot-long REDLER 
udjess ured. ; j conveyor picks up coal from surge bin and delivers 


to gate-controlled discharge spouts spaced to feed 
In talking over your needs with an S-A 


Engineer you can be assured he is free to rec- 
ommend the unit or combination of units 


a series of stoker hoppers. Coal is reclaimed from 
silos hy opening gale -controlled chutes u hich feed 


coal back into lower run of elevator. 
best suited to your plant conditions— because 


Stephens-Adamson makes all types of bulk 
materials handling equipment. What is your 
problem? Write us today. 


STEPHEN @= DAMSON 


21 Ridgewoy Avenue, Aurora, Illinois MEG. CO Los Angeles, Colif. + Belleville, Ontario 


—— 





DESIGNERS AND MANUFACTURERS OF ALL TYPES OF BULK MATERIALS HANDLING EQUIPMENT 
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Steam Generating Units 


jor POWER 
or PROCESSING LOADS, 


and HEATING 


The design provides large furnace volume and 
@ high ratio of radiant heating surface. 
Proper combustion is assured with any fuel 
or method of firing. Superheaters, air pre- 
heaters, economizers, water walls, and soot 
blowers can be readily incorporated. Vogt 
Class VL Steam generating units are giving 
satisfactory service in Hotels, Sugar Re- 
fineries, Steel Mills, Furniture Factories, 


Distilleries, Oil Refineries, and related 


industries. A bulletin showing typical 


installations will be sent upon request. 


Above: 

This 90,000 Ibs. steam per hour unit, 
designed for 475 Ibs. pressure 
serves the Mansfield Tire & Rubber 
Co., Mansfield, Ohio, 


Right: 


Two 515 H.P, units installed in 
Brown-Forman Distillers Corporation, 
Louisville, Ky. Plant 





HENRY VOGT MACHINE CO. - 1000 W. Ormsby St., Louisville 10, Ky. 
Branch Offices: New York, Philadelphia, Cleveland, Chicago, St. Louis, Dallas, 
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. 287, b00 GALLON STORAGE TANK 
FOR AMERICAN CYANAMID WILLOW ISLAND PLANT 


This 35-ft. diameter, 40-ft. high, API standard 
tank is another example of the many fabrica- 
tions by Graver . .. in steel, stainless and alloys. 


FABRICATED PLATE DIVISION 
GRAVER TANK & MFG.CO.NC. 
EAST CHICAGO, INDIANA 
_ WEW YORK + PHILADELPHIA - CHICAGO + DETROIT + CINCINNATI + CATASAUQUA, PA. - HOUSTON - SAND SPRINGS, OKLA, _ 
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...and CONSERVE Arccious Brass and Caper 


“ECONOMY DE-LAY” Renewable Fuses offer you 
the opportunity to conserve scarce Brass and 
Copper and at the same time make a real 

saving in the cost of your Fuse maintenance. 


After your first cost of an “ECONOMY DE-LAY” 
Renewable Fuse, you pay only a few pennies for 
an “ECONOMY DE-LAY” Renewal Link to restore the 

Fuse to its original efficiency after a “blow”. This 
is much cheaper in the long run than any other type 
of Fuse protection you can buy. 


The simplicity and unusually fine mechanical con- 
struction of “ECONOMY DE-LAY” Renewable Fuses and 
Renewal Links make replacement quick, easy and 
inexpensive. 


With a reputation for Pioneering and Constant 
Improvement, ECONOMY has always made its Renew- 
able Fuses and Renewal Fuse Links to meet the max- 
imum of all requirements of “The Standard for Fuses”. 








Millions of ECONOMY Renewable Fuses have been in ser- 
vice for years, giving low-cost protection to electrical instal- 
lations. Keep a full stock of “ECONOMY DE-LAY” Renewable 
Fuses and Renewal Links on hand! 


Ask for the ECONOMY Catalog and Price List. 


ewewABLe CARTRIDGE Fuge 


ynt Reg 


Your Electrical Wholesaler has “ECONOMY DE-LAY” Renewable Fuses 
and Renewal Links in stock. 


ECONOMY FUSE AND MEG. CO., 2717 creenview ave, chicaco 14, ILLINOIS sermsseurarves, 


ALL PRINCIPAL CITIES 


<7) 
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OUR NATION'S 
SECURITY 


fireye Flame Failure Protection 


At the Massachusetts Institute of Technology, where research 
is the order of the day, Fireye Flame Failure Safeguards were 
chosen to guard the boilers in the main power plant chosen 
by engineers trained in modern industrial research chosen to 
insure the uninterrupted research which guards our nation’s 
security. 

Fireye Flame Failure Safeguards have set new standards of 
safety for industrial gas and oil burning boilers. Get the whole 
story. Write today for Bulletin 604-C. 


COMBUSTION CONTROL CORP. 
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American Cyanamid Company needs 
and 4wys Dependable Equipment 


I-R Compressors, Pumps, and 
Ejectors are in All Plant 


@ American Cyanamid Company produces a 
great number of chemical and pharmaceutical 
products in its many plants. In the manufac- 
ture of products such as aureomycin, all proc 
esses must be well co-ordinated. And dependa- 
bility of the associated equipment is essential 
for the dependability of the manufactured 
235-hp XPV steam-powered compressor in the Willow Island product. 
powerhouse supplies air for plant processing operation, plant 


process-control instruments, and powerhouse combustion-control 


instruments tant part in such processes as the production 
of aureomycin. Here are some of the I-R prod- 
ucts used on this, and other applications: 


Calco Chemical Plant, Bound Brook, N. J. 
Three XPV steam-powered compressors on 


Ingersoll-Rand equipment plays an impor- 


plant air service, two heavy-duty ammonia 
compressors, ten ALV river-water pumps, and 
several portable compressors. 
Lederle Laboratories Plant, Pearl River, N. Y. 
Two large electric-driven compressors sup- 
plying air required on a fermentation process 
for aureomycin production, several condenser 
coolant pumps for the same process, and four 





steam-jet ejectors also on aureomycin process 


work. 
These two XRE electric-driven compressors in the Bridgeville 
Penna. plant supply air for reactors, and for control instruments Warners, N. Y., Plant 


Steam-jet ejectors on process work, PRE and 
XRE electric-driven compressors on general 
plant service, and several boiler-feed pumps. 
Bridgeville, Penna., Plant 

Two XRE electric-driven compressors sup- 
plying air for reactors, and also for process 
control instruments in the plant and combus- 
tion control instruments in the powerhouse. 

In other American Cyanamid plants there 
ire more examples of reliable I-R machinery, 
each machine giving the dependability that is 
needed. Ask I-R engineers to show you how to 
buy dependability. 


Two 366-hp XPV steam-powered compressors in the Bound 
Brook, N. J. plant supply air for general plant service 


Ingersoll-Rand a= 


1] BROADWAY, NEW YORK 4, N. Y. 
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Longer service life at 
lower 


final cost 


ms men ee 





Se 
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with dependable 
CRANE VALVES 


CASE HISTORY FROM CRANE FILES 


PROBLEM: To finda more efficient and eco onomical replacement for plug 


N , 
life of only 210 8 weeks in pipe lines handling ©. 1610 Diaphragm Valve. Ask 


cocks having 4° average estiee 
rature on full li 
line throw 
gh 


liquid clay to filter presses: your Cr 
w ane Branch or 
holesaler. Crane 


; Working pressure 140 psi, with liquid 
; also corrosive: Strong 


clay fl 
> 6 pet day; relatively 


tendency t© cl 


quick opening + 
SOLUTION: Crane No- 1610 eae Valves, iro" body, 
packless desig, with eet disc and aan 


RESULT: After 11 months un 
showed no significs oar oF damage resu 
¢ assured of great’) 
yver plug cocks: 


phragm va pee oon | on all filver 


press pipins- 
Another example greater value i 


final cost “er Crane Valves for every service. That’s why -* 
More RANE VALVES ore ysed than any other make! 


and the lower 


The install 
at _ 
ion—Onondaja Pottery Co., S ma 
° 
yracuse 
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SPECIAL PURPOSE TURBINE 


FOR OPERATION 
UNDER ALL THESE CONDITIONS: 


1. Straight, high-pressure, condensing 


2. Straight, low-pressure, condensing — put- 
ting to work excess low-pressure steam. 


3. Mixed pressure — using the low-pressure 
steam available, with only enough high- 
pressure steam required to drive the com- 
pressor 


4. Condensing bleeder operation — provid- 
ing clean, low-pressure steam for heating 
or process work 


. . . and the speed under any of these con- 
ditions can be varied from 2800 to 4750 rpm. 


This is but one example of many unusual com- 
binations developed by Terry to meet out-of- 
the-ordinary requirements in turbines up to 
2000 hp. Information on a special-purpose 
turbine for your specific requirements will 
be gladly furnished. 


THE TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD, CONN. 
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Fairbanks, Morse Diese! at 
MUNICIPAL ELEC. LT. & PR. 
Plant, Lake Mills, Wis. 


“Powers jocket woter 
controls ore very satisfactory” 
Mr. B. C. Engsberg, Supt. 


Powers—Jacket Water Temperature Control 
Improves Combustion and Efficiency 
Reduces Fuel and Lube Oil Consumption 


Costs less than a set of new piston rings. 

Often pays back its cost the first year. 

Helps prevent the danger of piston seizure. 
Dependable control of jacket water temperature 

is assured by a POWERS regulator which 

automatically compensates for load changes. Accurate 

temperature control results in better lubrication, 

longer cylinder liner wear and fewer piston 

ring replacements 





Whether you want a simple self-operating 
regulator, like the one shown here, or pneumatic 
controls we can supply both. Why not have a Powers 
engineer call and study your requirements for 
better temperature control? There’s no obligation 

With almost 60 years of experience we may be able to 
pray a Ne. ay help you select the type that will give best results. 
aneiiiane thas diana bes woh ate a THE POWERS REGULATOR CO., Offices in 


valve. Drawing above shows only one of Over 50 Cities. See your phone book. 
many possible combinations. Pneu- 
matic controls also available. 


POWERS No. 11 REGULATOR, Self- 
Operating, with 3-Way Water Mixing Valve 


Provides dependable, economical con- 


The Powers Regulator Co., 2777 Greenview Ave., Chicago 14, Ill 


Have engineer call to study our requirements for better jacket water temperature 
control 

Nome of Engine 

or Compressor : . ’ 


TEMPERATURE CONTROL oe gl 


Address 








City 
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HIS TIM 
_.on the 
Bonneville 
Salt Flats 
... it’s 


DIESEL 


nn iG 


iP 








mi 


he “prime mover t the m rn t of Bon | 
e = a ode lant o nev 
Pp 
Worthington Supercharged Diese Engine ype SCC-6 we 


le, Ltd. Wendover, Utoh. A 
for the water cooling system 


orthington auxiliaries are used 








Worthington Engine Outstanding For Economy 
and Dependability Under Difficult Conditions 


Organized in 1935, Bonneville, Lrd., is 
a primary source of commercial potash, 
XX) tons annually from the 
Wendover, 
Utah, Salt Flats area. This remote site of 


nobile speed rec rds is 


product 


evaporating ponds in the 


the worl 
far from public utility plants, even from 
adequate resn f supply 


| Power 


’ 
therefor 
Management found the solution in a 


Wort! t 


SCC-6, rated 489 hp at 4,250 ft elevation 


Supercl urged Diesel, T ype 
Replacing several small, high speed 
Diesels, the new Worthington unit is the 
sole electrical generating source in a set 
up designe 1 by Worthington engineers to 
deliver maximum power from the fuel 
} 


1 to operate with a cooling 


f make-up 


consumed, ar 
system re juirir 7 A minimum ¢ 


water. 


For The Record 
The Bont gton has lived 
up to every expectation for efficient, cost 


tion of fuel 


every type of heavy duty Diesel and gas 
engine, Worthington adds outstanding 
engineering knowledge and a rich back 
cutting 


performance. Consump ground of experience and technical 


assistance to help you get the most out of 

your own power plat ning For further 

details of the dependable, economical 

xhaust and from the Diesel performance that proves there's 

type) being a more worth in Worthington, contact Worth 

high percentage 
j 


ngs including 


ington Pump and Machinery Corporation, 


Engine Division, Buffalo, New York 


INGTON 


— ————_ a = — 
SSS. (83 LS 
DOSS 


.) 


Diese! engines, 150 to 3,520 ~ 
hp . . . gas engines, 175 to 
3,520 hp...dual fuel engines, Kod 


225 to 3,290 hp. 


Cooling Water Evaporative Type 


Compressors Transfer Pumps Circulating Pumps - Engine Water Cooler 
mi fart » Fe 
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Piece Tilting-Disc 
Check Valve 


Has Removable Center Section 





for Quick and Easy Replace- 





ment of Operating Parts 
































Here's a Tilting-Disc 
Check Valve designed 
specifically for higher pres- 
sures. Its construction 


permits replacement of 


operating parts, if ever necessary, without re- can be removed. Replacement of center section 
moval of entire valve from the line. Once the is fast, easy — an important advantage. 


studs between inlet and outlet sections of the 
: Important, too, is the smooth, easy operation 
body are taken out, the entire center section : ' eo 
‘ obtained by the tilting-disc design. The bal- 
containing disc, seating face and hinge pins Fe 
( & 8 Be pins) anced disc is held on the open stops by the ve- 
locity of the medium being handled. There's 


STANDARD no slamming on closure to cause destructive 
2-PIECE 
TILTING- DISC 
CHECK VALVES Write for complete description. 


ore available in er 
iron oF steel for © 


ores The Chapman Valve Mfg. Co. 


INDIAN ORCHARD, MASSACHUSETTS 


pipe line stresses. 
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All These Were Once 


DUST COLLECTION 
PROBLEMS, TOO 


48 Carbon Black 
Plants 


203 Metallurgical 
Installations 


205 Acid Plants 
40 Paper Mills 


270 Detarring 
Installations 


216 Power Stations 
73 Steel Plants 


99 Oil Refineries 
and Miscellaneous 
Installations 














Your electrical precipitator installation will be individually 
engineered...and based on the Research Corporation's ex- 
perience graphically shown by that towering pile of thou- 
sands of blue prints. 


This knowledge is a valuable asset that will help Research 
engineers to “tailor-make” your Cottrell installation. For 
example, they can more quickly determine the right an- 
swers to such variables as the size, shape and type of both 
discharge and collecting electrodes, their relative spacing, 
At Research 


you can count on profitable solutions to individual problems. 


flue arrangements and many other factors. 


In hundreds of power plants today, Research Corporation 
Cottrells are collecting 90% to over 99% of fly ash from 
pulverized fuel boilers. Write for your free copy of an in- 
formative booklet giving valuable data on these installa- 


tions. RC-116 


64 





Typical One Day Collections: 


250 TONS OF FLY ASH *® 6 TONS OF SODA SALTS AT 
A PAPER MILL ® 25 TONS OF SODIUM SULPHATE AT A 
KRAFT MILL * 6 TONS OF BLAST FURNACE DUST 








RESEARCH 
CORPORATION 


405 Lexington Avenue, New York 17, N.Y. 
122 South Michigan Avenue, Chicago 3, Illinois 
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RUST-OLEUM CORPORATION 


2471 Oakton Street, Evanston, Illinois “Rigid Economy, Mon” 


GeJ*S £-202 Mill and Factory — January, 1951 (and others) 
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You Can Cut Costs of 
Pressure and Temperature Control 


SECO METAL SEATS AND DISCS — Durable 
SECO Metal resists wiredrawing. More than 
twenty years of experience in thousands of in- 
stallations has failed to produce a single case 
where SECO Metal has been cut by steam. 








PACKLESS CONSTRUCTION — All Spence main 
valves and most pilots are built witheut stuffing 
boxes. This minimizes friction . . . eliminates 
much time-consuming maintenance. 


SPRING OUT OF PATH OF STEAM — The 
spring in the Spence Regulator is out of the 
path of the steam or other fluid flowing through 
[= valve. It operates at low unit stress for ex- 





ceptionally long life. 








LARGE BALANCED DIAPHRAGM—Spence metal 
diaphragms, under usual conditions, never re- 
quire replacement. Spence Regulators have few 
moving parts and those few are ruggedly con- 
structed and seldom require attention. 


SPENCE Type ED Pressure Regulator 














YOU BENEFIT by these and many 





other Spence features that assure accu- 
rate, dependable regulation year after 
year. That means less down-time, less 
time and money wasted on replacement 


of parts. 


Type ETISO Tempercture 


ie n A 


Spence Pressure and Temperature Reg- 
ulators are built in sizes from 1%" to 
12” for service with air, steam, water, 
oil or gas. Only minor adjustments are 
needed to switch any Spence Regulator 
from one service to another. 





Type EN Diff 
Regulator—Tops in perfor- 
monce for both storage 
ond instantaneous heaters. 


9 
vrately controls differential between 
fluid delivered by regulator and less, pilot operated for 
some other source of pressure con- 
nected to the pilot spring chamber. 


Type EQ Back Pressure Reg- 
vlator — Completely pack- 


eccurcte control of the 
initial pressure. 


SPENCE ENGINEERING COMPANY INC. 
WALDEN, NEW YORK 


INDUSTRY 


These Companies 
Have Profited 


with SPENCE! 


The Springs Cotton Mills 

Ford Motor Company 

Pennsylvania Power & Light Company 
Jones & Laughlin Steel Corporation 
National Tube Company 

The Atlantic Refining Company 
Great Lakes Stee! Corporation 
Todd Shipyards Corporation 

Land O'Lakes Creameries, Inc. 

G I Electric C y 

R. J. Reynolds Tobacco Company 
Ohio Edison Company 


and thousands of others 
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Don't buy a V-Belt Drive 





1. the sheave comes in two parts for 
easy mounting—separately or as one- 
piece assembly * 

2. the hub and rim are “‘taper-mated”’, 
for friction cone grip and positive press 
fit on shaft» 

3. the clamped hub holds shaft position 
when rim size is changed—no realign- 
ment problem ® 

4. I-beam spokes on driven sheave help 
carry heavier load with less weight * 
5. the belt carries the load with mini- 
mum internal friction® 








a Worthington exclusive 
b Worthington original 


¢ Worthington-Goodyear original —endless 
load-carrying cords in neutral axis 





Easy to get on Easy to get off 


WORTHINGTON QD SHEAVE 


Original Tapered Cone-Grip Sheave 





- 
tty 


WORTHINGTON-GOODYEAR 
EC CORD V-BELTS 


Each endless cord carries an equal 

share of the belt load—each be't, 

matched and uniform in length, car- Complete Range of QD Stock Sizes — 

ries an equal share of the drive load. Prompt Shipme - 85 5 Rate heals 
Send coupon for latest Worthington QD sizes in © A’, “B’, C", and “D" 


sections fhp to 600 hp 332 listed 


Sheave bulletin, ¥1400B7F stock sizes of EC Cord V-belts 

















WORTHINGTON | virccccnsc. 
a. sheaves, V-belts, variable 
10). —— tpoed aves 
Zeiss B ——— PUMPS : centrifugal, pow- 
ORIGINATORS OF THE QD SHEAVE padhinesnedponaieel 


WORTHINGTON PUMP AND MACHINERY CORPORATION | “RX ComEREssons: 
MULTI-V-DRIVE SALES DIVISION 
Buffalo, N. Y. - General Offices: Harrison, N. J. ae 


The Good Right Hand of Industry Mf 
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It was a crisis 
that occurs only on 
Saturday mornings 


Minutes before noon on a Sat- 
urday morning, a frantic call to 
Oberjuerge Rubber Distribut- 
ing Co.,St. Louis, Mo. reported 
a motor failure at a brickyard. 

A week’s stoppage of pro- 
duction was threatened. 

A different motor was avail- 
able, but not the right rpm. 

Could Oberjuerge furnish 
belts and sheaves to give the 
proper speed? Answer (after 
some quick calculations): yes— 
two Worthington QD Sheaves, 
8 groove, 16 in. driver, 58 in. 
driven, with a set of 8 Worth- 
ington-Goodyear V-Belts. 

By mid-afternoon, the brick- 
yard was back in production. 
Again, a Worthington distrib- 
utor had saved the day—or, 
in this case, a week! 





Worthington Pump and Machinery Corp 
Multi-V-Drive Sales Division, 
Buffalo, New York 


Send Bulletin V1400B7F on Worthington 
Multi- V-Drives 


Name 
Company .. 
Address 





Your dust collection equipment, a major investment, merits a thorough 
survey of the present trend toward more stringent dust ordinances 

To plan for the future, a collector should meet today’s collection require- 
ments, with provisions made for increasing the efficiency when dust ordinances 
become more stringent. It is well known that a mechanical collector is eco- 
nomical to operate. Such a collector therefore, that will meet present dust 
ordinance requirements and serve later as the primary to an electrical sec 
ondary, seems the logical choice 

The Aerotec Series Collector provides just this service. The primary, a 
highly efficient Aerotec Mechanical composed of multiple small diameter 
tubes, will meet most stringent dust ordinances in effect today. Should collec- 
tion requirements be increased, the secondary, an Aerotec “‘Pocket-Type”’ 
Electrical Precipitator, is easily added to provide the finest in dust collection 
efficiency 

The Thermix Corporation, Project and Sales Engineers for the Aerotec 
Corporation, welcomes the opportunity to prove the sound engineering 
behind this arrangement a combination engineered for the future. 


Project and Sales Engineers 


THE THERMIX CORPORATION 


Greenwich, Connecticut 


Canadian Affiliates: T. C. CHOWN, LTD., 1440 Saint Catherine St., W., Montreal 25, Quebec; 50 Abell St., Toronto 3, Ontario 


THE AEROTEC CORPORATION 


GREENWICH, CONN. 
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THE AMERICAN CYANAMID STORY 


Qs BEHALF of our many thousands of readers, we thank the people 
of American Cyanamid for having made possible this exclusive re- 
port on their Plant Engineering Group activities. To their executives, 
managers, engineers, and supervisors who worked with our editors, we 
are most grateful. 


Here indeed is an example of unselfish contribution to the field of In- 
dustrial and Plant Engineering—plans and procedures, experiences and 
examples, know-why and know-hew of inestimable value to the great col- 
lective Plant Engineering Group of American industry which makes up 
the audience of this publication. 


Here, too, is a brilliant example of industrial organization and staffing 
and adequacy of personnel at its best. Here is an operation which if by 
chance equaled, certainly cannot be surpassed. Whether in the carry- 
ing throngh of a major engineering project or in the day-by-day routine 
of industrial maintenance and security of services, the Plant Engineering 
Group of American Cyanamid proves a very worthy equal to the brother 


services of Product Research and Production. 


In theze times of national emergency when the quick exchange of useful 
industrial information is so imperative to the strengthening of our na- 
tional industrial organization, we are most proud to contribute this ma- 
terial to the working literature of the industrial press. An often over- 
looked asset of our country is the existence of many hundreds of special- 
ized industrial, trade, and technical publications providing the most ef- 
ficient method for the rapid exchange and dissemination of technical in- 
formation for quick and sure utilization throughout industry. Someone 
has said that if we had not had our organization of industrial publications 
during the last war, a tremendous amount of money, time, and personnel 
would have had to be appropriated to set up procedures to convey in- 
dustrial intelligence which the industrial press of this country does so 
well. 


We like to feel that in the American Cyanamid Story we have contrib- 
uted in a small way to the strengthening of our national industrial strue- 
ture and we are indeed gratefu! to the people of American Cyanamid 
for allowing us to make this contribution through their demonstrated 


willingness to be of service to others. 
= = ii | 


Publisher 
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R. C. GAUGLER, Executive Vice President, American Cyanamid Company 


HE STORY of American Cyana- 
T mid Company is one of diversi- 
fication. To satisfy the demand made 
by two world wars and a rapidly ex- 
panding civilian economy, it has grown 
as a company from a single plant pro- 
ducing nitrogen fertilizer into one of 
the country’s leading manufacturers of 
diversified chemicals. 

Cyanamid is today a major supplier 
of fertilizers, acids, alkalies and other 
heavy chemicals . . . . of dyes and pig- 
ments .... of weed killers, explosives, 
insecticides and mining chemicals... . 
of industrial chemicals used in the pro- 
duction of rubber, metals, textiles, pa- 
per and leather . of catalysts to im- 
prove gasolines and additives to im- 
prove motor oils . . . . and of plastics 
and resins. Its Lederle Laboratories, 
discoverer and producer of the “wonder 
drug’” Aureomycin, is one of the na- 
tion's largest manufacturers of pharma- 
ceuticals and biologicals. One of 
Cyanamid's subsidiaries, Davis and 
Geck, makes surgical sutures. Another, 
Chemical Construction Corporation, 
develops new chemical manufacturing 
processes and constructs chemical 
plants all over the world 

The Company's forty-two plants, 


Products 


Services 


which produce some five thousand 
items for over two-hundred industries, 
stretch from Florida to Connecticut to 
Texas to Canada to California. Ap- 
proximately 20,000 people—chemists, 
doctors, lawyers, engineers, machinists, 
salesmen and countless others—staff 
these various plants and branch and 
sales offices that encircle the globe. 

Cyanamid’s unusual growth and 
diversification has been twofold: the 
erection of new plants and the ac qui- 
sition of others. About eight years after 
the Niagara Falls plant was put into 
operation, the Warners plant for the 
manufacture of acids and heavy chemi- 
cals was erected at Linden, N. J. 

Early in 1929, the Calco Chemical 
Company joined the firm, followed 
soon after by a plant in Bridgeville, 
Pa., where catalysts, phathalic anhy- 
dride, tanning specialties and synthetic 
resins are made. 

Also in 1929, the assets of the Kalb- 
fleisch Corporation, forerunner of the 
Company's Industrial Chemicals Di- 
vision, were acquired, Lederle Labora- 
tories became a part of the organization 
in 1930, as did Davis and Geck, and 
Chemical Construction Corporation. 
The Company's main plastics and resins 


plant was established 
Conn., in 1941 


at Wallingford, 


All of these plants have since ex- 
panded not only at their original sites, 
but often in new areas as well. Calco, 
for example, now operates seven plants. 

Behind this great expansion lies the 
lone compound which gave Cyanamid 
its mame—calcium cyanamide. At 
Niagara Falls, Ontario, with its wealth 
of hydro-electric power, this compound 
was made for the first time in this 
hemisphere in 1907 by the nitrogen 
fixation process (nitrogen taken from 
the air is combined with calcium car- 
bide). The result was a rich source of 
nitrogen fertilizer to help meet a 
threatening world-wide food shortage 

plus the beginning of a new chemi- 
cal company. Today, Cyanamid en- 
compasses eight major divisions and 
departments. 

The largest and most diversified of 
these is Calco. Out of its seven plants 
come dyes, pigments and irene, woe 
nitric and sulfuric acid; accelerators, 
activators and plasticizers for the rub- 
ber industry; sulfa drugs; folic acid 

The Plastics and Resins Division 
has gained importance steadily, not 
only through new applications but 


AGRICULTURAL CHEMICALS — Aero cyanamid: Aeroprills ammonium 


nitrate; 


eo 
sulfanila 


and 


ero-Phos Florida natural phosphate; Florida pebble phos- 

phate rock; Aero cyanate weed killer 

BIOLOGICALS AND PHARMACEUTICALS — Serums, antitoxins, and vac- 

cines for human and veterinary use 

sulfaguanidine, 
sulfapyridine, sulfathiazole, and other pharmaceuticals. 

Penicillin. Lederciliin oral penicillin: and Veticillin veterinary penicillin. 

Aureomycin hydrochloride Lederle and other aureomycin products. 

Folvite and Folvron folic acid and bulk folic acid for pharmaceutical 

use; Vi-Delta vitamins A-D; Vi-Magna multi-vitamins 

plex, and other vitamins and liver products. 


sulfamerazine, Sulmet sulfamethazine, 


vitamin B com- 


Fortafeed bulk feed vitamins. 


worsteds, silks, 


DYESTUFFS, INTERMEDIATES — Colco dyestuffs for cottons 
rayons and other synthetic fibers, 
plastics, and all miscellaneous uses 

Calco certified colors for pharmaceutical use. 


, woolens and 
poper, leather, 


Aniline oil; beta naphthol, dimethylaniline and other intermediates 


Benzole, tolvol, 
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tar acids, naphthalene, and other coal tar products. 
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through entirely new products. Mela- 
mine base plastics, among the most suc- 
cessful developed, have created a revo- 
lution in the molded dinnerware field 
for both home and commercial use. As 
a surfacing laminate, it has found ever- 
increasing applications for wall cover- 
ings, kitchen work surfaces, and furni- 
ture for homes and schools. 

Laminac resin, when combined with 
glass fiber or mat, has created a brand 
new material, one of the strongest 
known to industry today. As an ex- 
ample, it is bringing about an entirely 
new approach to the manufacture of 
small boats, making possible one-piece, 
seamless hulls up to 24 ft which require 
no painting or caulking, are light in 
weight and extremely durable. These 
boats can be mass produced at the rate 
of one a day. 

Among the heavyweights of the in- 
dustry is Cyanamid’s Industrial Chemi- 
cals Division. Here are produced the 
prussiates, and the cyanides and the 
nitriles; the metal-treating compounds, 
Organic acids, mineral acids, sodium 
compounds and chemicals for the pa- 
per, textile, petroleum and other in- 
dustries. 

Products by Agricultural Chemicals 
Division have been developed for the 
care and improvement of our land, as 
well as the protection of crops and live- 
stock. Its fertilizers, insecticides, plant 
hormones and weed killers are well 
known to agriculturalists of many na- 
tions. Parathion, introduced by Cyana- 
mid, is one of the deadliest and most 
versatile insecticides on the market. 

Little need be said about Lederle 
Laboratories. Its hundreds of biologi- 
cal, antibiotic and veterinary drugs are 
known and used all over the world. 
During the first ten months of 1950 
alone, Lederle marketed 35 new drugs 
for humans and animals. Among these 
are a new and highly successful mumps 
vaccine, Perihemin (for the treatment 
of anemia), Artane (for the treatment 
of Parkinson’s Disease), a new rabies 
vaccine, and a new vaccine for use in 
combating Newcastle Disease. 

Products and processes developed by 


Ultramarine blue; titanium dioxide, and other organic and inorganic 


pigments. 


FUMIGANTS AND INSECTICIDES — Cyanogas calcium cyanide; Aero HCN 
discoids; Aero liquid hydrocyanic acid: Thiophes parathion insecticide, 
Acrylon fumigant, and other insecticides, disinfectants, and fumigants 

MINERAL DRESSING CHEMICALS AND SERVICES — Aero cyanide; Aero- 

loat reogents, xanthates, and other flotation reagents. 
Heavy Media Separation (sink-float), and Dutch State Mines Processes 

SYNTHETIC RESINS AND PLASTICS — Lanaset shrinkage control and 
Superset wrinkle resistant resins; Melmac, 
laminating resins; Melmoc, Melurac, and Urac industrial resins and 
adhesives: Beetle and Melmac resin molding materials: Beetle, Melmac, 

ery!, Tegloc, Phenac and Cycopol resin coating compounds; Parez 


paper resins; and other synthetic resins 


lonac ion-exchange resins; Filt-R-Stil demineralizing units; engineering 


service. 


INDUSTRIAL EXPLOSIVES — Dynamites, permissibles, blasting powders, 
blasting caps, and other blasting accessories 


Melurac, and Lominac 


the Company's Mineral Dressing 
Division are used in mining districts 
of the world for the economical ex- 
traction of metals and non-metallics 
from their ores. This Division is the 
world-wide technical and sales repre- 
sentative for the Heavy-Media Separa- 
tion Process. 

An extensive list of commercial ex- 
plosives and blasting caps is made in 
plants at Newcastle and Latrobe, Pa. 

The Textile Resins Department pro- 
vides industry with numerous resins 
which add such qualities as shrink and 
wrinkle resistance, fire resistance and 
water repellence to many fabrics 

Davis and Geck, in addition to sup- 
plying quality surgical sutures and 
needles, maintains a vast and complete 
library of films on surgical tech- 
niques. These films are shown to doc- 
tors, surgeons and nurses all over the 
world, and have proven an invaluable 
aid in the dissemination of informa- 
tion and techniques on all types of op- 
erations. 

Cyanamid also participates in several 
jointly-owned companies, such as Ari- 
zona Chemical Company, Jefferson 
Chemical Company, Inc., and Southern 
Alkali Corporation and Subsidiaries. 


Research At $10 Million Yearly 


All this might be called the “part 
of the tree which the people see’’ of 
American Cyanamid. The roots of that 
tree, which feed the trunk and all its 
branches, are research and develop- 
ment. These are the lifeblood of the 
chemical industry. 

Cyanamid spends more than $10 
million a year for research and develop- 
ment, proportionately one of the high 
est outlays in the industry today. Its 
central research laboratories are lo 
cated at Stamford, Conn., where near 
ly 900 men and women—over half of 
them having technical degrees—work 
consistently on basic research, on the 
development of new products, and on 
new applications for old products. 
Other important research centers are 
maintained at Lederle’s Pearl River, 


N. Y. plant and at Calco’s Bound 


for leather 
Bouxite 


Brook, N. J. plant. In addition, many 
plants have application or control lab- 
oratories—bringing the total of tech- 
nically-trained personnel employed 
solely for research and development to 
over 1,500 

Although research and development 
are often too intangible to assess in 
dollars and cents, Cyanamid has made 
them a working part of a growing com- 
pany. Its New Product Development 
Department, one of the most unique 
a practical groups of its kind in the 
country, was organized for the purpose 
of introducing to industry new chemi- 
cals which come out of the research 
laboratories. Its activities include both 
the expansion of markets for existing 
products and the development of 
markets for new products. 

This entire chain of industrial de- 
velopment and expansion—from test 
tube to pilot plant to production to 
sales—can best be summed ‘up in the 
story of Cyanamid’s original product 
calcium cyanamide. In 1907, this com- 
pound was used only as a source of 
nitrogen fertilizer. Today, through the 
steady, long-range efforts of a working 
chemical team in the plants, in the 
laboratories, and in the field, it has be 
come the father of many compounds 

Among its offspring are the mela- 
mine resins and molding compounds 
used in an ever-increasing number of 
plastics applications. Acrylonitrile, ori- 
ginally used as a component of syn 
thetic rubber and now the basic raw 
material for new synthetic fibers soon 
to be found in all kinds of garments, 
is a member of the cyanamide family 
Others include some of the sulfa drugs, 
mining chemicals, selective weed killers, 
case-hardening materials, fumigants, 
dye intermediates, as well as materials 
used in such diverse fields as pho- 
tography, plastics, explosives, textile 
printing and me 

This simply demonstrates that the 
success of a chemical company, particu- 
larly one as diversified as American 
Cyanamid, depends upon the consistent 
and successful contribution of each of 
its widely diverse operations. 
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INDUSTRIAL CHEMICALS — Aerocat cracking catalysts and Aerolube od 
ditives for petroleum lubricants; oi! well mud drilling compounds 
Aerosol wetting agents 
Acrylonitrie, dicyandiamide, diphenylguanidine, ethe! lactate, melo 
mine, phthalic anhydride and phthalate esters, thiourea, and other 
organic chemicals. 

Muriatic, nitric, sulphuric, and mixed acids 
Alkalies, alums, prussiotes, sodium aluminum sulphate, and other in 
organic chemicals 


Cufrilin bate, Tanak synthetic tanning materials, and other specialties 


Rosin size and wax size for paper. 
Textile chemicals 
Case hardening and liquid carbonizing compounds 
CHEMICAL CONSTRUCTION CORPORATION — Engineering services in 


the design and construction of plants for the heavy chemical industry 


DAVIS & GECK, INC. — Surgical sutures and ligatures 
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THE UNDERLYING philosophy of 
the Central Engineering Department 
(CED) is that it is organized and main- 
tained for service. Engineering depart- 
ments cannot make money. They do not 
process raw materials to increase their 
value in another form. They do not 
buy products and sell them at a profit- 
able advance. But they can by their 
activities save money. Thus their func- 
tion is to serve the balance of the com- 
pany in their fields and by their experi- 
ence be able to do so economically. 

Since the American Cyanamid Com- 
pany is made up of many kinds and 
sizes of units, some with large and in- 
tegrated engineering staffs and others 
Operating with small staffs or none at 
all, the engineering approach cannot 
be stylized. The small plant with its 
manager and his chief assistants, more 
likely needs 
help in almost all phases of engineer- 
ing work 

Next in size are the plants of from 
100 to several hundred people where 
integrated engineering departments are 
a necessity because of the volume and 
complexity of day-by-day process, plant 
and equipment problems. In this size 
plant, however, it is not economically 
possible to maintain the required ex- 
perienced engineering personnel to 
handle all problems. For instance, if 
such a plant builds a boiler house but 
once in ten years, or extends its roads 
infrequently, or has to bring its topo- 
graphical maps up-to-date only when 


chemists than engineers, 
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THE CENTRAL ENGINEERING 
DEPARTMENT 


Specialists in various fields supplement work 


of engineering staffs in large Cyanamid plants 


and do all the engineering for smaller plants. 


Currently, C.E.D. is handling new construction 


and renovation jobs valued over $12 million 


new adjacent property is acquired, it 
is obvious that the plant cannot afford 
full time experts in those fields. 

A centralized engineering group is 
the answer to this problem because the 
topographical man or the road engineer 
or the boiler house expert can divide 
his time between the various divisions 
or plants, and can, if proper planning 
exists, keep gainfully occupied. 

American Cyanamid’s Central Engi- 
neering Department is divided into the 
following sections, each headed by a 
man of specific training and experience 
and staffed by trained assistants: 

1. Boiler-house design, testing and 
operation. 

2. Water supply, storage, transporta- 
tion and treatment. 

3. Electric power generation, dis- 
tribution, controls, and metering. 

4. Air conditioning, refrigeration, 
and cooling towers. 

5. Chemical engineering. This sec 
tion’s duties are: (A) study new 
processes or modification of existing 
ones and make economic reports there- 
on to management, (B) prepare flow 
sheets, (C) check plant design for 
chemical engineering requirements, 
(D) assist in plant start up, (E) 
“trouble shoot”’ fee production depart- 
ments, (F) act as clearing house for 
information such as that obtained from 
company’s eight sulfuric acid plants and 
seven alum plants. 

6. Buildings and structures, includ- 
ing designs and estimates. 
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7. Drafting and design, including 
concrete and reinforced concrete, 
structural steel, mechanisms and equip- 
ment, topographical surveys and draw- 
ings, and plant layout 

8. Materials, including selection for 
strength, corrosion resistance and safety. 

9. Metallurgical. 

10. Control Department. Interested 
in cost engineering, it (A) makes all 
estimates for new construction; (B) 
obtains construction cost data and re- 
ports on it at close intervals, particu- 
larly emphasizing comparison of actual 
costs with granted funds; and (C) is- 
sues construction schedules and job 
procedures, as well as job-coordinating 
reports and job-closing analyses. 

11. Standards; company wide pro- 
gram of compilation and distribution of 
standards that aid in low-cost installa- 
tion of equipment and materials. 

The work undertaken on a single job 
by any one of these sections may be 
simple or complex. A good understand- 
ing of their functions can be obtained 
by outlining the services rendered by 
one section; for example, the one on 
boiler-house design, testing and opera- 
tion. 

It is the responsibility of this section 
to see that the steam generating fa- 
cilities at many of Cyanamid’s plants 
are adequate; also to see that they are 
equipped to operate efficiently and 
with the lowest maintenance cost. 

This section may also be called upon 


to: (1) supervise the design, specify 
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Officials of engineering, production and purchasing depart- 
ments often confer to settle problems and develop cost- 


E. D. Powers, Vice President, 
American Cyanamid Company 


the equipment for, and construct new 
steam generating stations and additions 
to existing plants or new plants; (2) 
supervise the improvements to existing 
steam generating facilities at an exist- 
ing plant; (3) work with plant per 
sonnel on the plans for the distribution 
of steam throughout their plants; and 
(4) represent the company when and 
if a large project is let to an outside 
engineering and construction company. 

In any project, CED believes that 
process information must flow from 
the plants themselves. For example, 
CED has no experts on dyes, pigments, 
intermediates, or pharmaceuticals such 
as are available at various individual 
plants; but, it does have engineers 
versed in sulfuric acid production who 
are constantly gathering data from the 
company’s eight sulfuric acid plants 
Again, if an individual plant has a new 
development under consideration which 
parallels explosive manufacture, CED 
has men available who have spent years 
in that particular field. 

CED's function might well be 
stated, therefore, as supplementing all 
other engineering functions of in- 
dividual plants no matter how large or 
how small. Its organizational aim is to 
be equipped to fill in the engineering 
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G. D. Fordyce, Purchasing 


<4 + 


H. K. LaRowe, Head of the 
Purchasing Department 


gaps at large nye and to do entire 


engineering jobs for the small ones 

As rapidly as it is possible to effect 
the organizations, CED is amplifying 
its functions by reaching out to the 
various divisions and plants for such 
expert help as those organizations may 
offer. This is ordinarily accomplished 
by committees whose members may be 
called in temporarily from their nor 
mal plant duties. In this way engineer- 
ing knowledge and experience will be 
combined to serve the common good of 
the company. As an example, CED 
1 few months ago participated in 
studies of a large new plant for Cyana 
mid. A new powerhouse was included 
in the project. Calco and Lederle engi- 
neers experienced in this field were 
asked to participate with the CED 
power-plant, electrical and water engi- 
neers in designing the plant and in s¢ 
lecting equipment 

Another service which CED is now 
offering on a company wide basis is 
that of water and boiler feedwater treat 
ment. It is handled by Dr. F. R. Riley 
who enjoys a national reputation in 
this field. Paralleling Dr. Riley's ef 
forts are those of Mr. L. L. Hedgepeth 
who deals with effluent and waste dis- 
posal problems. 
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cutting standard procedures for Cyanamid's widespreed 
plants. A typical meeting last month included these officials: 


G. E. Kidd, Central Engineering 


D. H. W. Feich, Cyanamid's 
Chief Engineer 


Compilation of material and equip- 
ment standards is an important CED 
project. These standards are the natural 
outcome of a continuing search for 
economical and safe design. To 
date, copies of standards have been 
issued to 116 individuals throughout 
the various Cyanamid divisions and 
plants. In this enterprise, CED is not 
undertaking to decide the thread on 
every bolt and nut used throughout the 
company Rather, it has become the 
clearing house for the best practice on 
fundamental design. 

Much consideration has been given 
by the American Cyanamid Company 
to the subject of construction. Within 
CED there is a construction section that 
in the past year handled several million 
dollars worth of new work at the 
Warners plant with considerable suc- 
cess and with what is calculated to be 
less cost than by the general contractor 
method. At the moment this department 
is building a $3 million job for a 
plant to manufacture fluid catalysts for 
the petroleum industry. A variation of 
this procedure may be effected in any 
division or plant where the engineering 
staff is of sufficient size and experience 
to handle the job; here again, CED is 
able to assist in a small or large way 
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How the Plant Engineering Group 
Influences 


SELECTION AND PURCHASE 
OF PLANT EQUIPMENT 


E. D. POWERS, Vice President, American Cyanamid Company 


AJOR chemical manufacturing 

concerns like the American Cy 
anamid Company is constantly seeking 
better methods of producing estab- 
lished products and, simultaneously, 
developing new products for the ever- 
increasing chemical market. The pro 
gressive chemical manufacturer recog 
nizes the fact that obsolescence of ex- 
isting equipment is an inherent char- 
acteristic of the industry and considers 
this as a sign, perhaps even a measure, 
of continued progress. 

It is generally recognized that every 
chemical process can be improved by 
chemical research, engineering and 
methods-improvement studies. We fur 
ther believe that before a process ap- 
proaches its ultimate goals in raw ma- 
terial yields, labor efficiencies and other 
cost components, it is time to direct our 
efforts toward the development of a 
new and better process. This stems not 
so much from idealism as from the 
practical necessity of competing with 
other manufacturers on even terms. It 


is, therefore, imperative that our pro- 
gram be at least as effective as that of 
our competitors, and any advantages 
which we can obtain in design, engi- 
neering or purchasing must be fully 
utilized. To this end, we plan to pro- 
vide for close coordination of design 
and purchasing in the earliest possible 
stage of the program 

Approximately 40 per cent of the 
total disbursements of the American 
Cyanamid Company are channeled 
through the purchasing department. If 
the purchasing department is to play 
an active and effective role in the part- 
nership with design and engineering, 
it must be prepared to serve as more 
than a mere procurement agency. This 
implies that the people assigned to this 
phase of purchasing require a sound 
engineering background as well as keen 
analytical ability. 

Within an organization as diversified 
as the American Cyanamid Company, 
there are numerous staff functions 
which are performed by separately es- 
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tablished groups. Many of these groups 
are in a position to furnish the pur- 
chasing department with data which 
would otherwise be unavailable. Typi- 
cal of these are: 

1. Market research 

. New product development 

Technical service 

4. Material handling 

5. Packaging 

Each of these groups is manned by 
specialists in their respe;tive fields who 
keep abreast of the latest developments 
in those fields. It is obvious that such 
staff organizations can be of real service 
in keeping the purchasing department 
informed of future trends which, ordi- 
narily, would not be foreseen 

Insofar as the relationship between 
engineering and purchasing is con- 
cerned, the problem is the extent to 
which the latter shall be limited by 
the specifications established by the en- 
gineering group. These limits differ 
with the category of the equipment to 
be procured in accordance with this 
general pattern: 


Direct Replacement of Existing 
Units—Despite the changes which are 
being made in the methods-improve- 
ment program, certain components of 
plant units, for instance, heat exchang- 
ers, pumps and autoclaves, simply wear 
out. In specifying replacements for 
such equipment, the engineering de- 
partment often requests exact dupli- 
cates of the existing items. This state- 
ment must be modified by the effect 
of the data obtained by the local plant 
development and maintenance organ- 
izations. For instance, corrosion studies 
may show that one type of construction 
material is more desirable than another 
under actual operating conditions; 
equipment re maintained by the 
maintenance department may show 
that the repair costs on existing units 
justify completely new designs. These, 


however, may be considered as special © 


cases rather than direct replacements. 

To return to the topic of direct re- 
placements, the engineering group 
specifies the make and style of the par- 
ticular unit, leaving practically no lati- 
tude for action by the purchasing 
group, probably not even a choice of 
vendor. 


Replacement of Standard Units 
of Fixed Design—This category in- 
cludes such items as electric motors, 
compressors, pumps, blowers, driers, 
etc., where rigid performance specifi- 
cations exist but where there is consid- 
erable freedom of choice as to make 
and vendor. Items fabricated to speci- 
fications would also be included in this 
classification. Here the purchasing de- 
partment is in a position to exercise its 
judgment in obtaining satisfactory 
products at the best possible cost. 


Equipment for New Projects — 
In the course of the development of a 
new project, it is frequently desirable 
to obtain the assistance of the prospec- 
tive vendor in deciding on the final de- 
sign. Filtration units, boilers and other 
heat exchangers are typical items in 
this group. It is generally feasible to 
supply the vendor with basic data as, 
for instance, the nature of the materi 
al to be handled, the temperature con- 
trol desired, the temperature and vol 
ume of the coolant or heating agent 
available, the permissible contamina 
tion, etc., and from this i:formation 
request the recommended design. After 
recommendations have been recewed 
from several vendors, the project en- 
gineer and the purchasing representa 
tive can review the suggestions and de- 
cide on which would be the most eco- 
nomical from the over-all viewpoint 


Selection of Contractors — A\l- 
though the selection of construction 
contractors is not an item of equip 
ment purchase, it is so closely related 
that mention of it should be made 
Since it is essential that the physical 
equipment be installed in conformance 
with the engineering and safety stand 
ards of the company, it is important 
that only qualified and dependable 
contractors be considered. To this end, 
the purchasing department maintains 
a data list which shows the pertinent 
information on hundreds of organiza 
tions which may be called upon to do 
the construction 

In addition, the individual plants 
maintain their own lists of preferred 
contractors divided into mechanical 
crafts such as electrical, lead work, pil 
ing, foundations, brickwork, etc. These 
are usually local firms whose rating is 
based on past performance within the 
plant. This phase of contracting is very 
important because of the fact that har- 
monious relations must be maintained 
between construction crews and normal 
plant personnel. 


Value of Standards 


The one common guide of both the 
engineering and purchasing depart 
ments is the manual of ‘Central Engi- 
neering Standards and Specifications.’ 
These are intended to define the func- 
tional specifications of major equip 
ment items and auxiliaries, but are not 
designed to limit the selection beyond 
that point. The engineer writes his 
specifications to conform to the estab- 
lished standards, and the purchasing 
department is guided by the same set 
of standards in their ultimate choice 

The Standards represent minimum 
requirements providing adequate safe 
ty, reasonable economy and conform 
ance to modern manufacturing meth- 
ods. They are not intended to supplant 
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local, state or federal regulations, and 
where such regulations are more liber- 
al than the standards, full compliance 
is still expected. An idea of the scope 
of the standards can be obtained from 
the list of headings under ‘Tanks:” 

Usage—H igh pressure 
Atmospheric pressure 

Materials Jiaetieenion 

Plate thickness 

Manhole and nozzle requirements 

Gaug? glass connections 

Vessel support methods 

Type of construction 

Mandatory stress relief 

Standard sizes 


Vacuum 


List of state code requirements 

In addition to the standards estab 
lished by the Centra! Engineering De 
partment, the major plants of the com 
pany have supplementary standards for 
use within the plant. These conform to 
the Central Engineering Department 
standards in all respects and include 
specific provisions which are not cov- 
ered by the more general rules. The lo 
cal standards are designed to stress one 
important feature of plant equipment, 
i. e€. uniformity. The benefits to be de 
rived from standardization are re- 
flected in engineering, maintenance and 
inventory costs 

With standard assemblies for aux 
iliaries such as steam traps, estimating 
and drafting procedures can be sim 
plified by use of standard detail 
sketches and bills of material. Mainte 
nance costs offer an obvious target for 
savings by standardization, including 
the item of personnel training which 
is simplified by limiting the number of 
types and styles of equipment. The in 
vestment in spare parts can be substan- 
tially reduced by standardization, which 
may extend over several plants within 
the company on major equipment 
items. With these thoughts in mind, it 
can be seen that the lowest-priced 
equipment item, even though it meets 
all functional standards, may not be 
the most economical. 

The necessary overlapping of func 
tions of the engineering and purchas- 
ing groups may appear to pose a diffi- 
cult problem. In practice, the differ- 
ences can be casily resolved by con 
sultation between the groups before 
the actual commitment is made. No 
problem remains when each group rec- 
ognizes the other's sphere of action and 
both realize that their ultimate aims 
are the same: to provide the most 
economical plant consistent with ap- 
proved functional and safety Fcc fe 

In conclusion, one philosophy may 
well bear repeating: The day a plant 
or process goes into operation, that very 
day marks the beginning of the road 
toward obsolescence. It follows that a 
plan for ultimate replacement must 
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ELECTRICITY COMES FROM HIGH-LEVEL 
ENERGY IN STEAM GOING TO PROCESS 


Although American Cyanamid's power plant at Bound Brook, N. J. has 


Es ALCO’S BOUND BROOK plant, 
which manufactures dyes, dye 
intermediates, pharmaceuticals, plastics, 
light oils and some heavy chemicals, 
is a heavy steam consumer. During the 
winter months and a large part of the 
spring and fall, all of the plant's electri- 
cal needs are met with noncondensing 
back-pressure turbine generators. In 
recent years the trend in the growth of 
our business has been to increase the 
power to steam ratio. This comes from 
improved heat exchange equipment, 
greater conservation in the use of steam 
and on the other hand, more power 
usage with increased mechanization 
Our first three high-pressure 
100,000-Ib-per-hr boilers were installed 
during the 1930's. They were designed 
to generate at 488 psig drum pressure 
with 720 F total temperature. Under 
these initial conditions, we could make 
a kwhr with every 40 Ib of steam 
through a noncondensing back-pressure 
turbine and still exhaust the steam with 
enough superheat to reach the remote 
points in our system without trouble 
condensate. This part of the 
arrangement worked out well, in that 
the three boilers together averaged 
iround 82 to 84% efficiency, operating 


some 


had no new additions since 1941, its performance compares favor- 


ably with published reports on modern industrial installations, in- 


cluding those claiming ultra-modern steam-generating equipment 


W. ROHRHURST, Manger, Power Department, Bound Brook, N. J. 


air flow-steam flow com 
with 
operator. Therefore, cheap steam, plus 
making nearly all our power as a by 
product on noncondensing back-pres 
sure machines, add up to dn excellent 
power cost. 

The trend toward a higher power to 
steam ratio forced us to higher pres 


on automat 


bustion control a single boiler 


sures and temperatures by 1941, when 


100-ton-per-hour belt conveyer, fed by 


delivers 
which fills the 


er elevator cod a 


scraper conveyer 


two 500-ton bunkers for boiler-room 


our new 200,000-lb-per-hr boiler with 
its 5,000-kw turbine was in the plan 
stage The 
900 psig drum pressure with 760 I 
total steam temperature. The 5,000 
kw turbine with its 28-pound steam 
rate exhausted at 125 psig and about 
{40 F, which was a little cooler exhaust 
But with the 
steam conditions 


ning new condition was 


than our earlier designs 


increased steam usage, 


@ buck 


horizontal 


pockets of 


storage 





at the remote distribution points re- 
mained about the same as before 

All our boilers are fired with No. 4 
anthracite on traveling-grate stokers. 
The stokers under the 100,000-Ib-per- 
hr units are 16 ft wide by 23 ft long 
chain-grate units, while the 200,000 
lb-per-hr boiler was equipped with a 
24-ft wide by 28-ft long traveling 
grate construction stoker 
After installation it was advertised as 
the largest traveling grave stoker in the 
world. 


Coal Handling 


Our coal-handling system begins 
with the unloading station where 12 to 
15 cars are delivered in a string by the 
yard diesel. From here the crew hauls 
one car at a time over the unloading 
pit with a motor driven winch, where 
a scraper conveyer feeds a bucket eleva- 
tor leading to a rubber belt. The latter 
carries coal into the boiler house at 100- 
ton per hr. In the boiler house another 
scraper conveyer distributes the coal in- 
to designated pockets of two 500-ton 
overhead bunkers. The system was de 
signed with enough capacity to supply 
a future boiler 

To feed coal 


carrier-bar 


from the overhead 


bunkers, we use weigh larries that take 
coal from any point in either bunker 
and supply it to any of the stoker hop 


pers. The weigh larry and steam meter- 
ing enable us to carry the equiva- 
lent of a continuous performance test 
on the boilers. All stoker hoppers are 
filled level at the beginning of each 
shift, and the steam meter integrator 
is read. Coal added between shifts is 
charged to the respective boilers so 
that at the end of the day, each shift 
engineer and his boiler operator can 
compare their performance with other 
shifts. There is considerable incentive 
here to bring their performance above 
standard. Ashes are dumped to a steam- 
jet system, which transports them dry 
to a storage silo outside. They are sold 
to a local concern for the manufacture 
of cinder block 

Water requirements come from (1) 
Raritan River, 15,000 gpm, (2) deep 
wells, 1,500 gpm, and (3) city supply, 
80 gpm for drinking purposes. The 
deep-well supply goes directly to heat 
exchangers for special process cooling 
in lieu of refrigeration 

River supply passes through a trash 
rack to remove heavy debris and then 
through a 14-in. mesh traveling screen, 
which is equipped with continuous 
backwash, before entering the supply 
pumps. Chlorine is introduced into the 
pump discharge lines. Bulk of this 
water (12,000 gpm) goes to heat ex- 
changers and cooling-tower make-up. 

Remainder (3,000 gpm) goes to a 
coagulating and softening plant. Since 


Gage board in the boiler room carries a fu 
instrements that bring 


complement of 
ndicetions «a ontre ? 
ecation for efficient plant Cc 


operation shir 


steam metering add further informet 


Turbine room contcins steam driven air and 
compressors and compressed-air 
thet plant's electricity 
of area is available for easy maintenance of the 


refrigerating 
blowers as well as turbine 
generators 


supply all the Plenty 


equipment 
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the river water frequently has a high 
pH, acid is added to get optimum pH 
for alum coagulation. After alum is 
added the water goes to settling ponds. 
Pond effluent is fed through sand fil- 
ters on its way to sy nthetic resin sodium 
softeners. This completes the treatment 
for the water going to special processes 
throughout the plant. 

Feedwater make-up from this supply 
goes to a deaerating heater where tri 
sodium phosphate is added. Dissolved 
oxygen is scavenged by introducing 
sodium sulfite to the boiler drums. 

River water sometimes has a turbid- 
ity of 600 ppm, which means that dur 
ing these periods over two tons of 
sediment an hour are pumped into the 
coagulating ponds and through heat 
exchange equipment. To alleviate this 
condition, present plans call for a clari 
fier to treat the full amount of river 
water required. At the same time river 
requirements will be reduced by in- 
stalling more cooling towers and ponds 
so the water can be reused. Hence the 
clarifier will be called upon to supply 
only make-up to the system 

The improved heat transfer with 
cleaner surfaces in our present heat ex- 


of ins? 


argest. Effective grate 


29,000 


‘\ 
b 


staliation this trave ling grate 
orea 
b of No. 4 buckwheat anthracite per hr 


change equipment will increase ca- 
pacities and effect economies in water 
We have experienced some silica de 
posits in our 5,000-kw turbine carried 
over from the 200,000-Ib-per-hr, 900- 
psig boiler, which has required a per- 
iodic caustic washing of the blades 
We worked out a system to wash it 
over a weekend when the load is light 
enough to take the machine off the 
line without interrupting operations 


Electrical Generation 


All plant power is generated by tur 
We have no public 
Four of the six genera 
tors, totalling 10,500 kw are noncon 
densing back-pressure machines. The 
two condensing 


bine generators 
utility tie-in 


machines, totalling 
1,500 kw are chiefly required during 
summer months when the steam de- 
mand is not high enough to make the 
necessary power without some condens- 
ing operation All our 900 psig steam 
is reduced to 125 psig through turbines 
Some 480-psig steam is used in produc 
tion where higher temperatures are re 
quired. Usually better than 90% of 
the 480-Ib steam makes its quota of 
power before passing into the plant at 


sfoxer was 
672 sq ft, and 


to @ steam-jef 


Fiyash and cinder 
gases before they reach the atmosp 
system, 


125 psig. The condensing turbines all 
take steam at 125 psig and 460 F and 
either extract at 5 psig or exhaust to a 
vacuum. 

Our 12,000-cfm of air requirements 
(50 psig) are supplied by three duplex 
reciproc ating steam driven compressors 
and one turbine driven compressor tak 
ing steam at 125 psig, and 460 F. The 
turbine compressor extracts at 5 psig, 
or condenses part or all as necessary 

Eleven hundred tons of refrigerating 
capacity are distributed throughout the 
plant. We also have two 171/, x 30 x 30 
tandem-compound steam engines in the 
powerhouse driving 17 x 34 ammonia 
compressors totalling 300 tons capacity 
that can exhaust to 5 psig or to a baro- 
metric condenser, depending on the 
need for 5-psig steam We are fortu- 
nate in having a large process operation 
with 5-psi steam demand up to 30,000 
lb per hr. This permits us to skim off 
available energy to a comparatively low 
before utilizing the steam for 
heating purposes 

We not only try to convert all the 
heat we can to energy, but we also cap 


level 


ture considerable process heat for heat 
ing feedwater 


collectors at Boun rook clean stack 
ashes go 
which transp s to a silo 


INDUSTRY AND POWER * January, 1951 





STEAM SYSTEM 


Boilers: 


(1) 100,000-ib-per-hr sectional 


PRINCIPAL POWER DEPARTMENT EQUIPMENT 
IN AMERICAN CYANAMID CO. BOUND BROOK PLANT 


Combustion Engineering-Supert eater, Inc. 


header, straight tube, cross drum 


(1) 100,000-lb-per-hr sectional 


The Babcock & Wilcox Co 


header, straight tube, cross drum 


(1) 100,000-Ib-per-hr, 4-drum 


Stirling 760 F, 500 psi 
(1) 200,000 ib per hr . 


Safety Valves 
Safety Valves 
Non-return Valves 
Stop Valves 

Stop Valves 

Stop Valves 
Blowdown Valves 


Water Column 
Combustion Control 
Soot Blowers 

Soot Blowers 
Feedwater Regulators 
Decerating Heater 
Stokers (2) 


Stokers (2) 

Speed Control! 

Coal Handling System 
Ash Handling System 
Dust Collectors 
Forced Draft Fans (2) 


Forced Draft Fans (2) 
Motors 
Motors 
Controls 
Controls 
Motors 
Controls 


induced Draft Fans (2) 
Induced Droft Fans (2) 
Motors 
Motors 
Controls 
Controls 
Motors 
Controls 
Flyash System 


Boiler Feed Pumps (2) 
Boiler Feed Pumps (2) 
Boiler Feed Pumps (2) 

Motors 

Motors 

Controls 

Motors 

Controls 


Pressure Gages 
Draft Gages 

Draft Gages 
Recorders 

Recorders 

Exhaust Relief Valves 
Miscellaneous Valves 


Miscellaneous Valves 
Miscellaneous Valves 
Stacks 

Ash Hoppers 
Motorized Valve 
Ventilating Fan 


POWER GENERATION 


Steam Turbine Generator (1250 kw) 


Air Cooler 

Surface Condenser 

Oil Cooler 

Condensate Pump 
Motor 

Vacuum Jet Pump 


Steam Turbine Generator (300 kw) 


Condenser 
Duplex Condensate Pump 


Steam Turbine Generator (1500 kw) 


Air Cooler 


The Babcock & Wilcox Co. 


Riley Stoker Corp. 


Manning, Moxwell & Moore, Inc 
Crosby Steam Gage & Valve Co. 
Edward Valves, inc. 

Edward Valves, Inc. 

Henry Vogt Machine Co. 
Chapman Valve Mfg. Co. 
Yarnall-Waring Co. 


Diamond Power Specialty Corp. 

i Bailey Meter Co. 

Diamond Power Specialty Corp 

Vulcan Soot Blower Corp. 

....Northern Equipment Co. 
_Worthington Pump & Machinery Corp. 
Combustion Engineering-Superheater, inc. 


The Babcock & Wilcox Co. 
Reeves Pulley Company 

Jeffrey Mig. Co 

“United Conveyor Corp 

Western Precipitation Corp. 
Green Fuel Economizer Co., Inc 


8. F. Sturtevant Div. 

. General Electric Co. 
Allis-Chalmers Mfg. Co 
Westinghouse Electric Corp 
8. F. Sturtevant Div. 
Westinghouse Electric Corp 
Westinghouse Electric Corp 


Green Fuel Economizer Co., Inc 
B. F. Sturtevant Div 

General Electric Co 
Allis-Chaimers Mfg. Co. 
Westinghouse Electric Corp. 

8. F. Sturtevant Div 
Westinghouse Electric Corp 
Westinghouse Electric Corp 
United Conveyor Corp 


Dean Hill Pump Co 

Allis-Chaimers Mfg. Co. 
Worthington Pump & Machinery Corp 
General Electric Co 

Allis-Chalmers Mfg. Co 
Westinghouse Electric Corp. 
Westinghouse Electric Corp. 
Westinghouse Electric Corp. 


Manning, Maxwell & Moore, Inc 
The Hays Corp 

Lewis M. Ellison 

The Foxboro Company 

Leeds & Northrup Co. 
Cochrane Corp. 

Edward Valves, inc. 


Jenkins Bros 

Crane Co 

Beaumont Birch Co 
Beaumont Birch Co 
Philadelphia Gear Works, Inc 
Coppus Engineering Corp. 


General Electric Co. 

The Griscom-Russell Co 

C. H. Wheeler i4fg. Co 
Andale Company 

C. H. Wheeler Mfg. Co 
Westinghouse Electric Corp 
... ©. H. Wheeler Mfg. Co 


General Electric Co. 

Ross Heater & Mfg. Co., Inc 
Epping Carpenter Co. 
General Electric Co 
General Electric Co 


Steam Turbine Generator (2000 kw) 
Air Cooler 

Steam Turbine Generator (2000 kw) 
Air Cooler 

Steam Turbine Generator (5000 kw) 
Air Coolers (2) 

D. C. Generators and Motors 

Centrifuges (3) 

Centrifuge (!) 


RIVER-WATER SYSTEM 


Traveling Water Screen 

Water Strainer 

Main Supply Pumps (4), 4000 gpm 
Induction Motors 
Starters 


Temperature Recorders 

Temperature Recorders 

Ventilating Fan 
Induction Motor 
Storter 

Priming Pump 

Water Filter 


Chlorinator 
Chlorinator Booster Pump 
Induction Motor 
Starter Switch 
Scale 
Chlorinator Exhaust Fan 


WATER-TREATING PLANT 


Treated Water Supply Pump 
Induction Motor 
Cubicle Feeder Control 
Control & Lighting Transformer 
Spare Supply Pump 
Synchronous Motor 
Cubicle Motor Control 
Starter 
Exciter Panel 


Transformer 
Switchboard Panel 
Acid Tank 

Acid Tank Pump 
Chemical Tanks 

Chemical Feed Pumps 
Steel Tank (caustic) 
Chlorinator 


Unit Heater 
Pressure Recorder 
Sump Pump 
Softener Tanks 
Softener Tanks 
Filter Tanks 
Filter Tanks 


Gate Valves 
Gote Volves 
Gate Valves 
Water Meters 
Woter Meters 
Water Meters 
Chemical Feed Pumps 


REFRIGERATION 


Ammonia Compressors (23) 
Ammonia Compressors (8) 

Ammonia Compressors (3) 

Ammonia Compressor (1!) 

Freon Compressors 

Freon Compressors 


Freon Compressors 

Silica Gel Units (3) 

Katibor Units (2) 

Condenser (double pipe) 
Condensers (open shell & tube) 
Condensers (open shell & tube) 


Condensers (open shell & tube) 
Condensers (closed shell & tube) 
Condensers (evaporative) 
Liquid Receivers 

Liquid Receivers 

Liquid Receivers 


Westinghouse Electric Corp. 
Westinghouse Electric Corp. 
General Electric Co. 
General Electric Co. 
General Electric Co. 
General Electric Co. 
General Electric Co 

The De Loval Separator Co 
The Sharples Corp. 


Chain Belt Company 

Kling Bros. Eng. Works 
Ingersoll-Rand Co 
Westinghouse Electric Corp 
Westinghouse Electric Corp 


The Foxboro Company 

Brown Instrument Div 

American Blower Corp 

General Electric Co 

General Electric Co 

Kutztown Foundry & Machine Corp 
American Water Softener Co 


Wallace & Tiernan Co., Inc. 
Weinman Pump Mig. Co 
The Master Electric Company 
Squore D Company 

The Howe Scale Company 
American Blower Corp 


Ingersoll-Rand Co. 
Westinghouse Electric Corp. 
Westinghouse Electric Corp 
Westinghouse Electric Corp 

Dean Hill Pump Company 
General Electric Co 
Westinghouse Electric Corp 
General Electric Co 
General Electric Co 


General Electric Co 
General Electric Co 
Paterson Boller & Tank, Inc 
Lawrence Pump & Engine Co 
Atlantic Tank Corp 
%Proportioneers®,, Inc 
American Water Softener Co 
Fischer & Porter Co 


American Blower Corp 

The Foxboro Company 

Taber Pump Company 
Buffalo Tank Corp 
Downingtown tron Works, Inc 
Buffalo Tank Corp 
Downingtown tron Works, Inc 


Ohio Injector Co 
Crane Co 
Walworth Co 

R. W. Sparling 
Hersey Mig. Co 
Trident Corp 
Milton Roy Company 


Frick Company 
York Corp 

The Vilter Mfg. Co. 
Ingersoll-Rand Co 
Frick Company 
Carrier Corp 


York Corp 

Bryant Heater Company 
Surface Combustion Corp 
York Corp 

York Corp 

Frick Company 


The Vilter Mfg. Co 
Frick Company 
York Corp 

The Vilter Mfg. Co 
York Corp 

Frick Company 


NOTE: This list is not to be construed as an indication of preference by American Cyanamid Company for any single manufacturer's product. 
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WARNERS PLANT STREAMLINES 
ITS CONVEYER SYSTEM 


W. R. LAHEY, Chief, Material-Handling Section, Factory Service Staff 


N EXTENSIVE modernization 
program is in effect at the 
Warners plant, Linden, N. J. It in- 
cludes a recently completed conveyer 
system for the handling and storing of 
sulfur and bauxite, which not only has 
reduced the cost of handling these raw 
materials, but also has eliminated the 
broadcast of sulfur and bauxite dust 
during unloading operations. Further 
more it has left a large clear area in the 
center of the plant for the construction 
of new operating and processing units. 
The old and new conveyer systems, 
as well as the change in location of the 
sulfur storage pad, are shown in Figs. 
1 and 2, while the isometric sketch 
above depicts graphically the compact 
The latter is 
640 ft long and has a maximum ca 
pacity of 672 tons an hr. Normal op- 
erating capacity will be 600 tons an hr 
The old system was 1,580 ft long and 
had a capacity of 300 tons an hr. 
As observed from Fig. 1, the old sys 


ness of the new system 


tem comprised an unloading wharf with 
two traveling bucket hoists that re 
moved bauxite and sulfur from ships 
docked alongside the quay. Each hoist 
had an unloading capacity of 150 tons 
an hr. The buckets discharged the raw 
materials into side-dump cable cars 
that ran on narrow gage tracks laid over 
a section of the unloading wharf and 
on trestles passing around one end of 
and through bauxite storage buildings 
Nos. 1 and 2. When unloading and 
storing bauxite, the narrow-gage cars 
were dumped at any desired location in 
side these buildings 

When unloading and storing sulfur, 
the narrow-gage cars were stopped at 
the transfer station shown in Fig. 1, 
where they were dumped into a hopper 
and chute leading to a main 480-ft sul 
fur conveyer belt. The sulfur was car- 
ried on this belt to the center of the 
plant where it unloaded onto a second 
conveyer running the length of the sul- 
fur-storage pad. This conveyer in turn 


= 4 iio 


discharged onto a third belt operating 
on a gantry-type bridge. The latter, by 
virtue of its longitudinal gantry move- 
ment and lateral belt movement, could 
discharge sulfur via a tripper chute at 
any desired location on the sulfur stor 
age pad 

Sulfur was reclaimed from the stor- 
age pad and transferred to the sulfur 
melting plant by a monorail bucket 
hoist mounted on a gantry running the 
length of the sulfur pad and operating 
tracks that served the 
mentioned 


on the same 
gantry-mounted conveyer 
above. During storage operations, the 
gantry-mounted monorail hoist was 
placed adjacent to the sulfur melting 
plant to provide the widest latitude of 
movement for the gantry-mounted con- 
veyer 

The new conveyer system, as noted 
from Fig. 2, consists of seven elements 
as follows: 

1. A stationary pivoted-boom un- 
loading tower equipped with a bucket 


— 
*_ 


on which they operated will be dismantied in favor of the 
single pivoted-boom steel hoist of 672 tons an hr capacity 


The old system included two traveling bucket hoists, each 
with a capacity of 150 tons an hr. The trestle and tracks 





80 INDUSTRY AND POWER * January, 1951 





[ Modern facilities for handling and stor- 
ing sulfur and bauxite have just been 
completed. Relocation of sulfur storage 
pad and compact belt conveyers running 
through bauxite storage buildings have 
minimized dust problems. The new sys- 
tem, 60 per cent shorter than the old one, 
| hes 100 per cent greater hourly capacity 





Ship unloader 
hoist that discharges into a pan-type 600 ton per hr.__ 
feeder conveyer. 

2. A leak-proof apron feeder or pan- 
type conveyer set on 20-ft centers and 
operating at 38 fpm. It handles 10-in. 
sulfur weighing 80 to 84 lb per cu ft 
and 2-in. bauxite weighing 100 lb per 
cu ft. The feeder is equipped with a 


e 
Sr9>, 
v 4 


4. A 36-in. wide belt conveyer 230 
ft long running through bauxite stor- 


Feeder” m Ss : 


Molten Sulfur 
filter ana pump house 


_-Cross conveyor 
to No. 2 bldg 


_- Retaining wal/ 


No.! Bauxite 
storage bldg 


Conveyor 

! to Sulfur 

| and bauxite 
storage 


Main belt 


-Bauxite 
conveyor 
extension 
to ovtgoin 
~ shipments 
ait \ . ‘Rail and truck) 
a 
“Wo. 2 Bauxite 


“AAR te storage blag 


The new conveyer system has a capacity 
of 672 tons an hr. Most of its 640 ft 


weightometer that automatically weighs 
the material being handled, this being 
accomplished by the loaded apron bear- 
ing on the scale platen. Weights are ob- 
served on an integral geared direct- 
reading recorder. 

3. An inclined 42-in. wide belt con- 
veyer on 112-ft centers operating at 300 
fpm and delivering raw materials from 
the apron feeder to the continuous con- 
veyer through bauxite buildings. 


age building No. 1 and extending to a 
boom stacker over the new sulfur stor- 
age pad. This belt, operating at 350 
fpm, is equipped with an automatic 
tripper that discharges bauxite at any 
desired location in the storage building. 

5. The boom stacker for sulfur. 

6. A 42-in. wide belt conveyer 252 
ft long, operating at 300 fpm and run- 
ning through bauxite storage building 
No. 2; this belt is also equipped with 


length runs through bauxite buildings 


an automatic tripper for discharging 
bauxite. It eeanla to a chute for dis- 
charging sulfur and bauxite into mo- 
tor trucks or railway cars when the 
raw materials have to be transported to 
other plants. 

7. A cross conveyer belt 36 in. wide 
and 59 ft long which delivers bauxite 
from the conveyer in bauxite storage 
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Fig. 1—The old 1,580-ft conveyer delivered sulfur to the Fig. 2—The new 640-ft conveyer with double the capacity of 


center of the plant and created a considerable dust problem 
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the old one, centers meterial storage close to the dock area 
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from the conveyer in building No. 1 to 
the conveyer in building No. 2. 

Each unit is chain driven from a 
speed reducer and motor. 

The entire conveyer system, which 
incorporates Goodyear conveyer belt- 
ing and a Merrick type E Weightome- 
ter, was designed by engineers from 
the Jeffrey Manufacturing Company 
working in collaboration with those 
from the Central Engineering Division 
and the Warners plant of the American 
Cyanamid Company. 

When unloading bauxite from ships, 
the material flows along the inclined 
conveyer and is discharged onto the 
one running through bauxite storage 


Th 1/ 


1 \* a, il 


N ete Re 





building No. 1. When storage is com- 
pleted there, bauxite continues along 
the cross conveyer and is discharged at 
a transfer station to the conveyer in 
building No. 2. The conveyer tripper 
in each bauxite storage building runs on 
rails with the conveyer belt rising and 
running over rollers, and discharging 
into a hopper and chute extending sev- 
eral feet below the conveyer belt. 
When unloading sulfur intended 
for transshipment to other plants, the 
material flows through both bauxite 
storage buildings to the delivery chute 
at the truck and railway siding. When 
intended for use at the Warners plant, 
the sulfur is delivered to the boom 


stacker above the sulfur storage pad. 
This stacker operates radially and ver- 
tically, discharging sulfur to any de- 
sired location on the pad. Sulfur is re- 
claimed from the pad by scoop-type 
mobile units and dumped into hop- 
pers at the new sulfur melting pits. 

By installing the new materials- 
handling system for bauxite and sulfur, 
conveyer length was cut by 60 per cent, 
with a proportionate drop in the mag- 
nitude of the dust problem attendant 
with handling of sulfur in all indus- 
trial plants. The dust problem was al- 
leviated still further by running ap- 
proximately two-thirds of the new con- 
veyer through bauxite buildings 


Sections of the outside inclined conveyer, and the conveyer 
extension to railway siding, are enclosed to minimize dust 


i 
se 


The belt in building No. 1 extends to the hopper above the 
sulfur boom stacker. The belt rises to the top of the tripper 


When bauxite storage in building No. 1 is completed, this 
cross conveyer delivers bauxite to the belt in Building 2 


Rg? 


Conveyer belts running through the bauxite storage buildings 
operate between rails that carry the tripper to any location 


Here, the tripper is positioned at the boom stacker. The belt 
rises and runs over two rollers, discharging into a hopper 


Boom stacker discharges sulfur to storage pad near the water 
front. Mobile scoops reciaim sulfur for the melting plant 
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MOTORS AXD 
SWITCHGEAR 
GO OUTDOORS 


~~ 


FAG CTCL 


Be Ne ee ant 
, iy Tae 


a 4 


i 
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Fig. 1—Many chemical processes lend themselves to outdoor 
installation of equipment. Weatherproof substation and contro! 
centers like this not only provide the usual advantages but 
show economies that have created a trend in many industries 


Here are the savings realized when weatherproof electrical 


equipment can be specified and installed outdoors, particu- 


larly if close to the applications. As an added bonus, 


building space is freed for more critical installations 


H. CARL BAUMAN, Chief, Electrical Engineering Section, Central Engineering Department 


UTDOOR INSTALLATION of 

electrical equipment to save 
building space is a trend gaining mo- 
mentum in industry. A sizable propor- 
tion of the total budget for industrial 
plants and powerhouses is invested in 
the cost of buildings. 

The petroleum industry is probably 
the pioneer in the technique of out- 
door plant construction. However, this 
is a natural step for the oil industry 
since so much of the equipment in- 
volved requires no shelter and can 
readily be installed out-of-doors, par- 
ticularly in the southern and moderate 
climates. 

Constant demands upon equipment 
manufacturers for machinery suitable 
for outdoor installation have resulted 


in a wider range of equipment de- 
signed for such use. In the electrical 
industry, the splash-proof motor served 
for many years in moderate climates 
as a driver suitable for outdoor instal- 
lation. Where severe conditions pre- 
vented the use of a splash-proof mo- 
tor in such a capacity, a shed or “dog 
house” was erected around the motor 
to keep out rain, sleet and snow. 


Enclosed Motors 


Totally enclosed motors have proved 
to be an excellent answer to the out- 
door problem. They can operate suc- 
cessfully outdoors without additional 
cover almost anywhere in the United 
States. The totally enclosed construc- 
tion is from one and one-third times 
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to twice as expensive as a standard open 
type motor of equivalent type. Cost 
differential depends upon size; the 
larger the motor, the greater the cost 
increase for total enclosure. With 
building material prices increasing 
daily, this differential is not too un 
attractive. For instance, the difference 
in price between a 10 hp, 1800 rpm 
open type motor and a totally enclosed 
motor is approximately $80. 

The cheapest kind of sheet metal or 
wood and tar paper enclosure for this 
size motor would cost from one-half 
as much to slightly more, depending 
on labor conditions and supplementary 
supports and foundations. In addition, 
a shed or other such enclosure would 
have to be repaired or replaced many 
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times during the motor life which in 
normal use is approximately twenty 
years. The simple act of oiling or 
greasing a motor so protected requires 
the added task of removing and re- 
placing the supplementary enclosure. 

Although it has been customary to 
weatherproof motors for many years, 
motor starting equipment, switchgear 
and other controls were largely de- 
signed for indoor use. 


Early Practices 


Practice of installing control and 
switching equipment outdoors probably 
Originated in the railroad industry 
Two methods are in general use. One, 
the construction of wood and tar pa- 
per structures to house standard en 
closed switches and control equipment. 
The second method employs the use of 
heavy cast iron equipment which is 
sealed against the weather with heavy 
gasketing and many bolts requiring a 
good deal of time for servicing. 

Little provision for maintenance dur- 
ing inclement weather is provided in 
gear housed by these two methods. As 
a consequence, emergency repairs in 
rain or in snow have to be made at some 
risk to comfort and safety of personnel. 
A modification of these methods for 
enclosing equipment is still in use and 
recommended for isolated equipment. 


TABLE 1—COMPARATIVE COST OF MOTOR INSTALLATIONS 


In modern industrial plants, of the 
chemical and petroleum industries in 
particular, the trend is toward cen- 
tralization of control equipment such as 
feeder switching, motor starters, relays 
and control centers. Manufacturers will 
now build such load centers suitable 
for outdoor installation even in areas 
of the country where horizontal rains 
driven at hurricane velocities are preva- 
lent during some months of the year. 

Fig. 1 shows a typical outdoor in- 
stallation of a transformer, feeder 
switches and motor starting equipment 
at our Brewster, Florida, plant. The 
washer installation in the background 
was compactly designed to keep steel 
cost at a minimum and operating points 
readily accessible. To house the switch- 
geat within the building in the tra- 
ditional manner would have required 
approximately 10% more building vol- 
ume and some siding and roofing for 
shelter against the weather. 


Shelter Interiors 

Fig. 2 shows an interior view of the 
i40 volt starter section of this equip- 
ment. Although constructed from ten 
gage sheet steel and rolled steel shapes, 
the method of construction is such as to 
have kept out the weather in the year 
the plant has been in operation. 

A 3-ft aisle separating the front of 





TABLE 2—COMPARATIVE COST OF EQUIPMENT INSTALLATIONS 


Fig. 2—This motor control station shows details of switch- 
gear enclosure in Fig. 1. Doors are weathertight, heated 
space in front of panel makes maintenance easy. Push-Button 
stations for process operations may be provided in shelter 
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the load center from the front weather- 
proof enclosure allows space where 
maintenance personnel can work under 
almost ideal conditions. In addition, 
each enclosure is equipped with an 
electric light and a convenience recepta- 
cle to accommodate small hand power 
tools. Thermostatically operated space 
heaters control the inside temperature 
to prevent condensation and maintain 
a temperature comfortable enough to 
work indoors during the winter. 


Sealing Methods 


Weatherproof features of the en- 
closures include rubber gaskets on the 
doors. A channel containing the gasket 
material may be seen in Fig. 2, fastened 
around the inside face of the door a 
short distance from the edges. Chan- 
nel location is such that the flanged 
edges of the door opening fall between 
the legs of the channel and bear on 
the gasket when the door is closed. 
Folded edges of the doors provide ad- 
ditional overlap. 

Removable plates on the back of the 
enclosure are constructed in the same 
manner as the doors and provide ac- 
cess to the rear of the switchgear. A 
6-in. wide opening in the top is lo- 
cated directly above the load-center ter- 
minals and eventually covered by a 
steel plate welded in place. 
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The additional installed cost of 
equipment shown in Fig. 1 over the 
standard indoor installation was ap- 
proximately $2,500. A building to 
house the feeder switchgear and the 
motor starting equipment only, not in- 
cluding the transformer shown in the 
pater. would have cost $6,500 

ased on minimum space requirements 
and building cost $0.50 per cu ft. 

There are other advantages of this 
type of installation. All motors are 
push-button operated so that control 
panels can be placed in shelters pro- 
vided for operating personnel. By this 
method total cost of construction is re- 
duced from five to ten percent. 


Accessibility of Equipment 


Another advantage of outdoor instal- 
lation, particularly in hazardous areas, 
is accessibility to switching without 
risk of entering fire-threatened build 
ings. So successful has this type of out 
door installation become both from the 
economic and operating viewpoint, it 
has now been adopted as a company 
standard where such construction is in- 
dicated. Outdoor installations of start- 
ing equipment can now be seen at our 
Stamford, Pearl River, Wallingford, 
Azusa, and many other American 
Cyanamid plants. Evolved originally as 
a spacesaver, the method has proved 
economical and more easily maintained 
due to its isolation from operating areas 
likely to be fume or dust laden. 

What can be done to protect motors 
from the weather is illustrated in Fig. 
3. Not only is the equipment exposed 
to the extremes of weather, but also to 
the corrosive action of chemicals that 
require the operator to wear rubber 
gloves and respirator. 

Portable nature of the Brewster plant 
strip mining operation makes outdoor 
equipment a necessity Pumping equip- 
ment, including pump, motor and 
starter were previously mounted on 
skids and enclosed with sheet metal 
siding for protection from the weather 
Usually two sides of the enclosure were 
hinged for ventilation during hot sum- 
mer weather. Since the structure could 
not be made to remain entirely water 
tight, rain would get into operating 
equipment during bad weather. Switch- 
gear was generally of the open, dead- 
front type and open wiring proved 
troublesome and hazardous under ad- 
verse weather conditions. 


Modern Mining Gear 


With new methods, housing for the 
entire unit was omitted and a totally 
enclosed motor used to drive the pump. 
Starting equipment was specified as 
switchgear type for operation directly 
in the weather. 

A further improvement was made by 
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Fig. 3—This motor, pumping effluent in phthalic-anhydride plant at Bridgeville, 
needs no shelter from the weather and also withstands corrosive chemical fumes. 
Extra cost of enclosed motor is much less than for a cover for a standard motor 


providing plug-in jacks for all port 
able equipment. It was customary to 
erect new temporary tie-points each 
time the mining gear was moved. 

The new design, in keeping with 
weatherproofing for outdoor installa- 
tion, uses neoprene jacketed cable and 
weatherproof plugs and receptacles up 
to 5000 v to make this equipment really 
portable. Plugs are interlocked so that 
they cannot be disassembled while the 
cable is energized. This technique has 
resulted in a reduction of maintenance 
labor required to move motor and con- 
trol equipment to keep pace with 
digging operations. 

Cost Factors 


Tables 1 and 2 show the factors in- 
volved in comparing installed costs of 
outdoor weather sroot ec uipment with 
traditional ceaiiess edoce construc- 
tion. These factors are based on the cost 
of general purpose equipment taken as 
unity in each case 

The motor housing cost ratio is for 
initial installation only and does not in- 
clude replacement during the life of 
the motor. 

Savings in building normally oc- 
cupied by indoor load centers and 
switchgear can be computed on the 
basis of from $0.50 to $0.75 per cu ft 
of industrial building cost 

The practice of installing weather- 
proof outdoor electrical equipment is 
proving economical, particularly as 
manufacturers increasingly produce 
more types, thereby reducing dif- 
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ferential cost between outdoor and in 
door units. Such installations result in 
in immediate savings of building costs 
im ine reasingly more expensive indus- 


trial buildings. 


Summary 


Weatherproof equipment 1s flexible 
in that it can be installed almost any 
where adjacent to the load served, 
thereby saving valuable space for 
mechanical process equipment. It is out 
of the way of operations and therefore 
can be serviced at any time. This is par- 
ticularly important since in many 
chemical plants electrical maintenance 
must often wait for a shutdown of 
process before attempting to open 
electrical cabinet doors located in 
process areas. 

In hazardous locations, equipment 
weatherproofed for outdoor installa- 
tron adjacent to the area costs approx! 
mately 25—50% less installed than 
equivalent explosion-proof equipment 
located within the hazardous area, It 
can be maintained at any time. By lo 
cating switchgear and switching equip 
ment outdoors, the problem of acces 
sibility to switches during a fire or 
other emergency reduces loss risk con- 
siderably 

The standardization obtained from 
outdoor installation results in lower 
stocking cost for parts. Also, because 
of close grouping and location in non- 
hazardous areas, equipment will be 
maintained on a preventive rather than 
a breakdown basis 
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WILLOW ISLAND 
PLANNED FOR FUTURE 


EXPANSION 


Eventually, this plant will be one of Cyanamid's largest. 
Emphasis to date has been placed on installation of steam 


generating and power distribution equipment, as well as 
underground piping. Approximately one-third of the total 
current investment is in these plant engineering services 


| URING the last ten years the 
chemical! industry has more than 
doubled its plant and there is no end 


in sight for its surging expansion 
Many of the new plants have been 
planned with precise engineering fore- 
sight for future expansion as produc- 
tion demands require. 

A typical example is the plant at 
Willow Island, W. Va. Geographically 
centered for the supply of raw mate- 
rials and distribution of its products, 
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J. W. Dykes, Plant Manager 
J. Ludden, Power Engineer 


Calco Chemical Division of American 
Cyanamid Company has built and is op- 
erating the first section of construction 
that comprises five manufacturing 
buildings, the first section of the ware- 
house, and the first section of the 
powerhouse. The ultimate plan pro- 
vides for thirty-six manufacturing 
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Standard 


, ost 


buildings, the warehouse to expand as 
needed, complete mechanical main- 
tenance departments, and a power- 
house that will supply all steam and 
electric requirements 

Currently in production are mela 
mine for melamine-urea and melamine- 
formaldehyde resins, folic acid, iron 
blue, chrome green and chrome yellow 
and a stilbene dye used as a textile 
brightener. Other products are coming 
to Willow Islan stemming 
from research and probably 
moving from other plants where fur- 
ther expansion of facilities is imprac- 
tical for one reason or another 

All buildings for manufacturing 
purposes are of standardized design 
rather than functional types. This has 
certain advantages, except where an 
unusual chemical process installation 
is mandatory. A standardized building 
lends itself better to the layout of sur- 
face piping to meet future needs. How- 
ever, the best argument is the fact that 
once the unit is designed the design 
cost is over and the cost of compara- 
tively expensive concrete forms such 
as are used in the Willow Island manu- 
facturing buildings is distributed over 
many units. 

Approximately one-third of the cur- 
rent plant investment is in services, 
inc tuding steam generation, power dis- 
tribution and underground piping. 
Service piping, including sewer pipe 
is all sized to take what may be added 
later in the way of additional manu- 
facturing buildings without the neces- 
sity of larger service lines to, and waste 
lines from, the buildings. “Trunks” of 
various systems are in place and in some 


some 


some 
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Two 100,000 Ib per hr boilers designed for 950 psi and 950 F 
now furnish process steam. 


steam 


but operating at 150 psi 


Eventually, the plant will generate 


cases headers have been run 
where manufacturing buildings will 
subsequently be erected. Sewer pipe is 
laid at depths which prevent the cor 
roding of other service piping in case 
of acid leaks from localized sewer fail 


up to 


ures. Some of these lines are as much as 
18 ft underground. 


Plant Services 


The power department at Willow 
Island is responsible for the production 
and distribution of water 
electricity, refrigeration, air condition 
ing and the operation of the waste dis 
posal and effluent systems of the en- 
tire plant At present the powerhouse 
installation consists of two 100,000 Ib 


steam, alr, 


The bo house ha 
the building can be made longer 


boilers and 


temporary ght 
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its own electric power 


hand wall so 
When this 
electric-generating equipment 
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liquor 


This simplifies 


per hr Integral-Furnace steam genera 
tors, each with a heating surface of 9, 
557 sq ft. These units, designed for 950 
950 I Operation, are at 
generating steam at 150 psi and 100 I 
superheat. Here is evidence of th 
planned future When production 
demands make it economical to gen 


pst, present 


erate electrical power, these boilers will 
be equipped with 950 psi “trim’’, su 
perheater retubed and steam generated 
to furnish 900 psi, 950 F steam at tur 
bo-generator throttles. These turbines 
will exhaust steam at 150 psi and sup 
ply steam for processing operations. 
Each boiler is equipped with two 
combination gas and pulverized-coal 
burners set in the front of each unit 
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draft is supplied through a 


box from a tubular air heater 

having a heating surface of 18,500 sq 
t. At fired 
with natural gas 

The forced-draft fans are 
dual A 100-hp, 


motor and an 81.5 hp, 


present these boilers are 
desi 
1170-rpm 


1160 rpm tur 


for drive 
1 on either 
disengaging 
turbine-gear 


the 


bine gear unit are conne 

fan. A 
coupling is installed at the 
shaft 


side of each 


which m cs selection 
The 
setup is provided on the induced-draft 
fans where a 250-hp, 870-rpm motor 


drive 


of drive possible dual-drive 
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is installed on one side of the fan and 
a 219-hp, 97 


on the 


rpm turbine-gear drive 
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Electric power for Willow Island is purchased at 132,000 v, 
converted through a 5,000-kva three-phase, oil-immersed out- 


for 125-psi steam and 5-psi exhaust 
pressure, furnish low-pressure steam 
for feedwater heating and deaeration. 
The flexibility of these methods of 
driving the fans permits the main- 
tenance of a good heat balance. 

Water for feedwater is softened by 
the sodium zeolite process before en- 
tering the powerhouse and comes either 
directly from the softener units or from 
an elevated tower having 100,000-gal 
storage capacity. After passing through 
a heat exchanger where it picks up 
heat from the boiler continuous blow- 
down, this feedwater enters a tray-type 
deaerator where it is heated by 5 psi 
exhaust steam from boiler auxiliary 
drives. After deaeration, the feed- 
water enters the feed pump suction 
header where a continuous feed of 
sodium sulfite is added to act as an 
oxygen scavenger. The boiler feed 
pumps discharge into two feedwater 
lines, which run directly to a feedwater 
station behind each boiler. Here a cen- 
tralized arrangement of valves and regu- 
lators permits the operator to feed wa- 
ter to each boiler from either supply 
line. 

¢ omplete automatic combustion con- 
trol is provided for use with gas or oil 
fuels. Water input, water level and 
steam output are measured and utilized 
for controlling the water level in the 
steam drum. All controls are located at 
the main boiler control board with pro- 
vision built in to accommodate the con- 
trol panel for two additional boilers 
when added to the plant. 

Air for the automatic combustion 
control is supplied from the main plant 
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air system with a separate electrically 
driven compressor regulated to cut in 
when this supply pressure is low. Plant 
air supply is furnished by one 1,620- 
cfm reciprocating steam-driven com- 
pressor installed at the powerhouse 
Provision has been “built in” for 
another compressor in the piping ar- 
rangements and foundation pilings. Ex- 
haust steam from the engine is used 
for feedwater heating. 

Steam and air distribution lines run 
to each production building on elevated 
towers. A 16-in. steam main and a 12- 
in. air main on these towers have valves 
installed to accommodate each build- 
ing as it is constructed. 

The water requirements at this plant 


door transformer to 13,800 v for plant-wide distribution. In 
the near future, this plant will be generating its own power 


are furnished by radial collector-type 
wells located near the banks of the 
river. These wells consist of concrete 
caissons 15 ft in diameter extending 
down through a permeable gravel bed to 
a depth of about 25 ft below the nor- 
mal river level. Collector pipes have 
been jacked out into the aquiferous 
earth to collect the underground flow 
of water which is recharged by water 
from the river filtering through the 
gravel bed. This gravel bed, cooled by 
the underground water, lowers the tem- 
perature of the recharging water and 
filters it at the same time. Water pro- 
duced in this manner is clear and cool 
with chemical characteristics more 
favorable than those of water obtained 


Complete automatic combustion control is provided for use with either gas 
or coal fuel. All of the controls are located at this main boiler control board, 
with provision built in to accommodate controls for two more 950-psi boilers 
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directly from the river. The water col- 
lected at each well is delivered to the 
plant buildings by two vertical pumps, 
driven by 125-hp, 1770-rpm, 2300-v 
motors, each pump having a capacity 
of 1500 gpm. 

These wells, located by the results 
of hydrological surveys, discharge into 
a distribution system of transite pipe 
throughout the entire plant. This 
piping system has been designed and 
installed to have a capacity sufficient 
to meet the demands of the ultimate 
plant expansion. Future water require- 
ments may run as high as 20,000,000 
gpd. The water distribution system has 
been designed to handle this quantity. 
For increased water supply, Calco has 
purchased an island in the Ohio river, 
where additional radial collector-type 
wells will be located. 


Electric Distribution System 


At the present time all electrical 
power used by the Willow Island plant 
is purchased from a public utility com- 
pany. Electricity is purchased at 132, 
000 v, converted through a 5000-kva, 
three-phase, oil-immersed, outdoor-type 
transformer to 13,800 v for plant wide 
distribution. 

The electrical energy enters the main 
substation through a 3-pole, 800-amp 
oil-circuit breaker equipped with pneu- 
matic-electrical trip-free mechanism. 
This oil-circuit breaker may be operated 
either locally or from a supervisory con- 
trol in the powerhouse. 

The three-phase transformer is wye- 
delta connected. From the secondary 
side the power is fed underground to 
the main distribution bus located at the 
powerhouse. Connections to the metal- 
clad distribution switchgear bus are 
made through a 600-amp, 15,000-v 
draw-out oil-circuit breaker controlled 
by a 125-v d-c battery station 

At the present time the 13,800-v 
distribution system consists of seven 
feeder circuits feeding a system of nine 
secondary substations. At some future 
date the secondary 440-v buses on each 
of these substations will be inter-con- 
nected through tie circuits, thus form- 
ing a secondary network system 

Underground — A 1000-kva_ sub- 
station is provided at each manufactur- 
ing building. Feeder circuits to these 
substations are distributed through an 
underground duct system. This system 
consists of 4-in. fiber ducts made up in 
banks of nine or sixteen ducts encased 
in a concrete envelope with a bottom 
duct for water drainage. The ducts run 
in the center of the roadway and at each 
road intersection terminate in a large 
manhole. The cable used for the un- 
derground distribution is 350,000 cir 
mils paper-insulated, lead - covered, 
three-conductor 15,000-v rating with a 


Neoprene jacket over the lead. Each 
feeder circuit from the main distribu- 
tion switchgear feeds several sub- 
stations. This is accomplished by using 
manhole underground type switches. 
Each switch has two three-pole quad- 
tuple throw arms. Arm positions are 
on, off, ground and center feed. 
Building Substations—All manufac- 
turing building substations are identi- 
cal. Each unit consists of two 500-kva 
three - phase 13.8-kv/460-v outdoor 
transformers with a high-voltage switch 
chamber, the transformer secondaries 
being throat connected to indoor-type 
metal-enclosed low-voltage switchgear 
The 460-v bus from each 500-kva 
transformer is energized through a net- 
work protector and these two buses are 
tied through a current-limiting reactor 
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Each substation is prov ided with eight 
breaker compartments for 400-amp 
manually operated draw-out air-circuit 
breakers which are the main 460-v 
feeder circuits for each building. 

Power Factor Correction — The 
power factor correction ee con- 
sists of a 135-kva bank of capacitors 
located at each unit substation and a 
540-kva bank of capacitors in the 
powerhouse. The capacitors at build- 
ing substations are base loaded. Elec- 
trically operated breakers, controlled by 
a kilovar relay switch in the capacitors 
in the powerhouse, meet the require- 
ments of the system. 

Grounding—A 1905-kva grounding 
transformer, zigzag connected, is pro- 
vided to ground the 13,800-v system 
through a 28-ohm resistor. 

Emergency Power—All the elec- 
tricity used in the — is pro- 
vided by two substations. Each is 
equipped with network protectors that 
provide automatic isolation for primary 
fault. In case of power failure, the 
powerhouse electrical load is picked up 
on a 375-kva diesel-generator tied to 
both low-voltage through a 
secondary loop tie 
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Water requirements are met by radial collector-type wells near the bank of 


the Ohio river. Each tower contains two 1,500 gpm pumps. 


With an ultimate 


water demand of 20,000,000 gpd expected, Willow Island will sink more wells 
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STEAM COST DROPS WHILE 
PRODUCTION JUMPS AT 
BRIDGEVILLE PLANT 


Setting up a workable inspection and maintenance program and sur- 
veying steam plant capability proved that more steam could be gen- 
erated at lower production-unit cost without installing a new boiler 


WILLIAM E. GROSE, Power Engineer, Bridgeville Plant 

















STEAM CONSERVATION 
SAVES DOLLARS 


Steam-plant costs for October of each year. Cost in 1950 is 18% less than 1947 
despite an 82% increase in plant production and a 10% increase in coal prices 


IKE MOST chemical plants, the 
Bridgeville (Pa.) plant of Ameri- 
can Cyanamid found itself faced with a 
postwar expansion problem. One 
facet of that expansion problem was 
to supply enough steam, and at the 
right pressures and temperatures, for 
the visualized production of chemicals 
From a utility point of view, that was 
the biggest thing Bridgeville faced. 
Characteristically, the problem was 
not simple. It was not just a case of in- 
stalling another boiler. Changes could 
be made to add to the output of exist- 
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ing boilers. More than that, as in most 
plants, it seemed possible that a con 
certed effort might reduce the steam 
requirements of existing production 
units. So Cyanamid’s engineers tackled 
all these problems. 

When the war ended, the Bridgeville 
plant was not in a bad situation from a 
steam point of view. The plant had five 
basic steam pressures: 333, 150, 100, 
35 and 5 psig. The highest of these, 
333 psig, was furnished by two In- 
tegral-Furnace, pulverized-coal boilers 
Each of these units was rated at 90,000 


lb per hr of 333 psig steam, when op- 
erating at an outlet steam temperature 
of 750 F. In addition, the plant had 
two oil-fired, cross-drum boilers pro- 
ducing saturated steam at 150 psig. 
These units could produce 30,000 lb 
per hr each. 

The plant required scme process 
steam at each of the five standard 
pressures, although only a small 
amount was required at the top pres- 
sure of 333 psig. Most of the steam 
produced by coal-fired boilers was, 
therefore, passed through two tur- 
bines, which drove air compressors. 
These air compressors produced, re- 
spectively, 10,000 and 23,000 cfm of 
13-psig air. From a steam standpoint, 
they took high-pressure steam and ex- 
hausted at 150 psig. This was passed 
through de-superheaters before going 
into the 150-psig distribution lines. 

This was the situation in 1946 when 
expansion plans were being considered. 
The forecasts indicated more steam 
capacity. Whereas, winter peak load 
on the 333-psig boilers had reached 
130,000 lb per hr (124,000 average 
year round), a 12% increase was fore- 
cast for 1947 and even further in- 
creases for 1948. Such increases were 
beyond the ability of the two oil-fired 
boilers (installed in 1929) and the 
two coal-fired units (installed in 1936 
and 1942). 

What faced American Cyanamid’s 
engineers was similar to problems 
faced by most chemical plants post- 
war. They had alternatives. It was ob- 
vious that more steam was necessary, 
but (1) how should it be obtained, 
and (2) how much was needed 

Methods of increasing capacity soon 
fell into two alternatives: to install a 
new boiler, or modify the existing in- 
stallations to make more process steam 
available. 

The problem of how much steam 
was really needed was a normal one 
encountered by many plants. The 
Bridgeville plant had not been held 
back by lack of steam capacity during 
the war, so perhaps the operators had 
become somewhat lax on steam con- 
servation. The question was—how 
much could steam usage be reduced. 

It perhaps would have been prefer- 
able to tackle the problem of reducing 
steam demand first, but the time fac- 
tor dictated coping with both problems 
simultaneously. 


Build or Revise 


In considering a new boiler, the en 
gineers evaluated a unit rated at 150,- 
000 Ib per hr, to produce 333-psig 
steam at 750 F. This installation would 
require new auxiliaries including coal- 
and ash-handling equipment. An ex- 
tension to the existing boiler house 
would be needed. All equipment could 
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be secured readily. The dependability 
of new equipment was a point in favor 
of a new boiler. 

An alternative to installing a new 
boiler was to revise and rebuild por- 
tions of the existing steam-generating 
equipment. As it stood, combustion 
air for the big coal-fired boilers (No. 3 
and 4) was heated by 150-psi steam 
By revising this to heat combustion air 
with hot flue gas and by making other 
changes, it was possible to gain nearly 
15,000 Ib per hr additional process 
steam. Other revisions would be neces- 
sary and both boilers were in need of 
extensive repairs 

Although the time required to in- 
stall a new boiler or revise the two 
existing boilers was about the same, the 
latter course was chosen. Costs favored 
the revision of existing equipment since 
much of the work would have to be 
done in the near future in any event. 
The major factor against the revision 
program was that production would 
have to be curtailed somewhat while 
the work was in progress. Also, the oil- 
fired No. 1 and 2 boilers would have 
to be operated at high rates to hold 
production loss to a minimum. This 
meant excessive consumption of high- 
cost fuel oil. 

Once the program of alterations and 
repairs to the boilers was adopted, pro- 
curement of material started immedi- 


ately. The work was mostly finished in 
late 1948 and was completely done by 
early 1949. 

Minor changes in the coal-handling 
equipment were incorporated to pro- 


vide new feed piping to the pulveriz 
ers. This corrected some of the troubles 
previously encountered from interrup- 
tions in the gravity feed due to coal 
hanging up in the scales and piping 

The major change, which increased 
process steam availability as mentioned 
previously, was to replace the steam 
air heaters with other units operat- 
ing on flue gas. Tubular units were se- 
lected for adaptability, efficiency, low 
draft loss, and low maintenance. 


Fan Changes 


Under the previous system, the pri- 
mary-air fans were ahead of the heat- 
ers and operated on cold air. The new 
flue-gas-heated units were placed ahead 
of the fans, so new primary-air fans 
were provided to handle the larger 
volume of hot air. 

An additional benefit was derived 
from the new air heaters. Under the 
old system the primary air was not hot 
enough to completely dry the coal in 
the pulverizers. The new system has 
corrected that situation. 

In keeping with Cyanamids pro 
gram of preventing air contam:nation 
with flyash or any other objectionable 
material, dust collectors were installed 
Mechanical centrifugal units were se- 
lected on the basis of initial cost, sim 
plicity, adaptability and delivered effi- 
ciency. Installation of these collectors 
and the flue-gas air heaters increased 
the pressure drop so that new induced- 
drat fans had to be included. These 
fans exhausted directly into new, in- 
dividual, stub steel stacks. The existing 
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Two 333-psi boilers feed some process 
and two turbine driven blowers, which 
supply compressed air to process. Other 
boilers feed into the 150-psi system 


207-ft concrete stack was taken down. 

Repair work involved primarily No. 
3 boiler, the older unit. No. 4 boiler 
required no more than a general over- 
haul and inspection. The refractories in 
No. 3 boiler had deteriorated severely 
during its 12 years of operation the 
superheater needed replacing; and nu- 
merous boiler tubes had been damaged 
by flyash erosion. The brick setting was 
removed entirely to facilitate (1) a 
thorough inspection of the boiler, (2) 
replacement of a steel baffle with tile, 
(3) replacement of damaged waterwall 
and generating tubes, and (4) replace- 
ment of the superheater. Deflector baf- 
fles and screens in the steam drum 
were replaced with cyclone steam sep- 
arators to improve steam quality. All 
incidental equipment, aihada and 
instrumentation received an overhaul. 

New instrumentation and controls 
were provided as required. Strip re- 
corders were selected for all tempera- 
ture records. New draft gages and auto 
matic primary air-temperature con 
trollers were put in. Pressure differen- 
tial interlocks were chosen for the 
forced- and induced-draft fans 

Installation of an enlarged dust- and 
ash-disposal system was deferred pend- 
ing a trial of the existing system with 
minor alterations. The enlarged system 
is now being installed. 

As was mentioned previously, it 
seemed possible to the engineers that 
steam utilization by the various chemi- 
cal processes could be improved. Hence 
a program to maintain steam demand 
at the minimum possible level was 








begun in the latter part of 1947. 

At this date, revisions to the exist- 
ing boilers were in the design stage. 
There was no assurance that the pro- 
posed revisions would eliminate the 
necessity for providing additional ca- 
pacity. The steam conservation pro- 
gram was developed at this time, in the 
hope that permanent deferment of pro- 
viding an additional boiler might prove 
possible. 

As this program developed, it proved 
far more successful than anticipated. 
Not only was it possible to reject per- 
manently all further thought of a new 
boiler, but it proved possible to carry 
the steam load on one boiler, rather 
than two, for normal production. 

This program began with the con- 


densate-return system. The manufac- 
turing processes at Bridgeville are such 
that many steam traps are needed to 
provide maximum heat exchange with 
minimum steam. There are some 4,000 
traps in the plant. A good many opera- 
tions also use barometric condensers or 
steam in some other manner which pre- 
cludes return of condensate. 

Faulty operation of steam traps was 
causing a build-up of pressure within 
flash tanks and throughout the piping 
system. This build-up of pressure was 
serious enough to cause excessive ham 
mering and vibration from flashing 
within the deaerating heater. Organiz- 
ing a program for repairing or replac- 
ing faulty traps would require consid- 
erable time, so the problem was broken 


ed-draft fans send flue gas to individual stub steck fer each boiler. In- 


1” fo ed-draft fans ore 


fitted 


with differential-pressure interlocks 


Typical steam-ftrap manifold installed on each of the twelve chemical converters 


Unions and shutoff valves make trap removal 


92 


easy; strainers protect trap valves 


down into several operational —_ 

As the first step, an existing 1 le 
storage tank was relocated adjacent to 
the boiler house and equipped with 
baffles, a set of spargers (spray pipes), 
and an atmospheric vent. All conden- 
sate-return lines were then re-routed 
to this storage tank. Treated water was 
introduced through the spargers 1n suf- 
ficient quantity to recover most of the 
heat in the incoming condensate before 
it could flash to the atmosphere 
through the baffled vents. At the same 
time, bottle necks in the return piping 
were removed wherever possible. The 
steam traps were checked and replaced 
or repaired. In many cases this involved 
changing the type of trap used to a 
more efficient unit. This work increas- 
ed the volume of condensate return 
from about 18 to 25%. 

Second, a standardization program 
was developed for steam trap installa- 
tion, repair, replacement, and routine 
inspection. This program included 
identification of each trap by a tag 
number. To date, this program alone 
has accounted for a major reduction in 
plant steam demand. Pressure build-up 
in flash tanks and in the condensate- 
return piping has been eliminated 


Condensate Collection 


The third step was to inspect the 
condensate collection and return cen 
ters. This involved repairs, some re 
placements, and additions Piping was 
expanded and insulation replaced or 
repaired. The final improvement was 
to have condensate-collection tanks 
equipped with atmospheric 
Pumps return the condensate 
central-collection tank 

Stringent control is maintained over 
condensate returned to the boilers by 
continuous collection of composite 
samples from each return area. Plans 
are being developed for installation of 
automatic sampling and control equip- 
ment. This should permit the return of 
condensate from areas where periodic 
contamination now prohibits conden- 
sate collection and return 


vents. 
to the 


Steam Lines Policed 


Another important part of the pro 
gram consists of policing all steam and 
condensate lines and equipment 
throughout the plant for leaks. This is 
done on a routine basis by a group of 
impartial supervisors who report their 
findings to management and the de- 
partment heads involved. 

The results of this program are 
graphically illustrated on page 90. It 
actually has been possible to in- 
crease production in 1950 over 1947 
with a sizeable decrease in steam con- 
sumption. More than that, the total 
steam-plant operating costs have been 
reduced in each of the last three years. 
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TOWERS 
FOR UTILITY 


LANS for increasing production at 
P one of American Cyanamid’s sea- 
board plants involved renovation of 
existing manufacturing facilities as 
well as considerable new construc- 
tion. In the initial planning stages, en- 
gineers had to decide whether or not to 
utilize and improve the existing under- 
ground system for water and process 
lines or to install an overhead system 
The latter was adopted. 

The overhead system, sections of 
which have already been erected, sup- 
ports water, steam, air, process and 
electrical lines. It is constructed of 
shop-welded steel-frame bents and 
towers set on prepared concrete bases 
supported by piling. The two-column 
bents and four-column towers, located 
at 25-ft centers, are connected by steel 
panels having 22 ft clearance above 
railroad and roadway crossings. Usual- 
ly, the four-column towers are placed 
where the system changes direction. 
The height of each tower and every 
third bent is increased as required above 
pipe level to carry electrical lines. 

The spacing of supports at 25 ft al- 
lows a free span for large pipelines, 
while the panels support the smaller 
lines. Where necessary, pipe bridges 
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AND PROCESS LINES 


HORACE I. WOOD, Senior Water Engineer, Central Engineering Department 
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are provided over railroad and road- 
ways, as well as for connection to 
manufacturing and service buildings 
To meet future plant expansion plans, 
routes have been worked out so that in- 
terference with roads and future build- 
ing can be avoided. 

The system covers all existing manu 
facturing units, service buildings and 
the powerhouse, and has been designed 
in sections so it can be erected eco- 
nomically and extended easily. While 
the various sections of the overhead sys- 
tem are being constructed, the old un 
derground system with its inadequate 
feeder mains and distribution headers 
is, of course, being maintained. 

Water pipes and fittings in the over- 
head system are made of spiral-welded 
steel with factory placed hot enamel 
lining and outside priming. After in- 
stallation, they are corrosion proofed 
with at least two coats of water-dis- 
persed coal-tar pitch and other materi- 
als. Other pipelines, as well as towers, 
bents, panels, concrete and masonry 
are similarly covered because of the ex- 
tremely corrosive atmosphere that 
exists at the plant. 

The advantages of this overhead 
system are summarized as follows: 

































1. Avoids underground pipe- 
line construction which would 
be difficult and expensive be 
cause of existing lines, bad 
soil conditions, and high 
ground water. 

2. Simplifies the problem of main 
taining production while the new sys- 
tem is being installed 

3. Pile supports for towers will be 
localized in selected positions instead 
of required continuously for under- 
ground lines. 

4. Eliminates breakage of pipelines 
by concentrated vehicle loads. also, 
eliminates serious corrosion from the 
soil. 

5. Overhead lines will be readily ac- 
cessible for inspection and maintenance, 
and for making changes and new con 
nections 

6. The overhead system will carry 
all water, steam, air, process and electri- 
cal lines, some of which would have 
been run overhead even if an under- 
ground system had been adopted ; also, 
the overhead system provides for a 
reasonable number of additional lines 
at little cost. 



































Conditioned air is distributed to eight zones by two identi- turn air from the conditioned area and the dust collection 
cal fans having a capacity of approximately 48,000 cfm. Re- system is mixed with fresh air in a central plenum chamber 


WALLINGFORD PLANT 


COMBINES DUST REMOVAL 
AND AIR CONDITIONING 


Processing urea-formaldehyde and melamine-formaldehyde requires 


B. A. PULISE, Senior Engineer, 


Heating, Ventilating and Air 
exact temperature and humidities along with dust free air and Conditioning Unit, Central 


surroundings. Here's how it was accomplished at Wallingford Engineering Department 


Centrifugal refrigeration system of 300 ton capacity holds Lithium chloride dehumidifiers maintain the conditioned air 
the temperature of the cooling water at 42 F automatically at a constant humidity of 40 grains of moisture per pound 
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Pneumatic removal of dust from processing equipment keeps 
this plant exceptionally clean. Dust laden air passes into 


MERICAN CYANAMID’'S plant 
at Wallingford produces mela- 
mine-formaldehyde and urea-formalde- 
hyde thermo-setting molding com- 
pounds. This plant turns out thirty 
or forty different colors, often ten or 
eleven at a time. In addition to these 
products, the plant also produces: Jam- 
inating resins, liquid and dry adhesives, 
urea and melamine resins for treating 
paper and textiles, resin intermediates 
for the treatment of leather, and mis 
cellaneous resins for ion exchange. 
Physical properties of these products 
require the maintaining of definite at- 
mospheric conditions in order to meet 
commercial requireme nts tor a satistac- 


Lea 


tory chemical. The air conditioning 
system installed was designed to hold 
a definite dry bulb temperature and ab 
solute humidity for this purpose. In 
addition, dust and fume arresting 
equipment prevents contamination of 
the product, and no dust or dirt enters 
into the molded articles. 

Design conditions of the system, of 
80 F and 40 grains of moisture per Ib 
of air, are not in equilibrium with the 
product. These conditions were found 
experimentally to give the optimum 
moisture regain in the article. As the 
absolute humidity in the maintained 
conditioned area is relatively low, the 
building constructon was made to suit 


These dust collec- 
tors are utilized in 
the fume exhaust 
system. Cleaned 
air is used for pro- 
cessing, while the 
exc is vented. 
Dust porticies are 
emptied into bar- 
rels and when fill- 
ed they are haul- 
ed away by truck 
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dust collectors, the dust particles being caught while the 
air is discharged to the central air conditioning system 


the air conditioning requirements. Ma- 
terials have been used to impede the 
flow of vapor through the walls, floor 
and roof. The conditioned area con- 
sists of two floors, 340 by 140 ft. There 
are very few partitions dividing these 
areas, and this type of construction con- 
tributes toward a better and easier air 
distribution 

Conditioned air is distributed from a 
central system to eight zones, the air 
being moved by two large fans, each 
with an approximate capacity of 48, 
000 cfm. One fan services half the 
area on the first and second floors, 
handling air of proper temperature 
and humidity from the main plenum 
chamber. Air distributed through the 
duct system is sub-cooled or reheated to 
meet the conditions in each zone. 

About 43,000 cfm of air is returned 
from the conditioned area proper. In 
addition to this 14,400 cfm is removed 
through an extensive pneumatic dust 
and fume arresting system. The air used 
to remove dust from individual ma- 
chines, vacuum cleaning systems, shift- 
ers, ball mills and Banburys is filtered 
in dust collectors. After it is cleaned the 
air is discharged into the main return 
air plenum chamber and mixed with 
24,000 cfm of outside fresh air. The 
air is then drawn through an oil-bath 
type filtering system. From this in- 
ner chamber 45,000 cfm is passed 
through three dehumidifiers, and ap- 
proximately 50,000 cfm is by passed di- 
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Dehumidifier regenerators 
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Return and fresh air is preheated by non-freeze heating coils in the central air 
conditioning system with 5 psi steam. Zone temperature is held with reheat coil 


rectly to the central fans. Each de- 
humidifier has a capacity to remove 
1,600 lb of water per hour. 

No attempt is made to utilize the air 
from the fume collectors, as this air is 
used in other plant processes, and the 
excess air is exhausted to atmosphere 
when processing demands are satisfied 

During the cooling season chilled 
water is circulated to air conditioning 
coils that are located in the ducts lead- 
ing to each zone. Air from the central 
conditioning system has been treated 
and the leaving dry bulb temperature 
and absolute humidity are constant. 
These leaving air conditions are main- 
tained automatically, regardless of re- 
quirements in either of the zones 
When one or more of the zones needs 
additional cooling, these coils sub-cool 
the air to hold the desired dry bulb 


Latest control and recording instruments are housed in this 
cubicle to keep “tab” on all the air conditioning operations 
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temperature called for by thermostats. 
Water is held at a temperature of 42 
F, and the supply is modulated to the 
cooling automatically through 
proportioning valves controlled by zone 
thermostats. No attempt is made to de- 
humidify the air in these coil sections, 
as dehumidification has been ac- 
complished in the central system. 
Removing the moisture from the air 
is important in controlling manufactur- 
ing processing, and it is accomplished 
in a lithium-chloride dehumidit ication 
unit. Lithium-chloride in solution is 
sprayed into the airstream and removes 
the excess moisture. This solution at 
constant density will remove water in 
an amount proportional to its tem- 
perature. In order to produce air of a 
given dryness it is only necessary to 
hold the density of the solution cor- 


coils 
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responding to the required degree of 
extracted moisture. 

To hold this constant density a re- 
generator is used and excess moisture 
in the solution is cooked out with 
steam. As the lithium-chloride solution 
picks up moisture it consequently in- 
creases in volume and decreases in den- 
sity. As the liquid level in the regen- 
erator will rise, on increased volume, 
an integral float switch causes an elec- 
trical circuit to be made. 

As the electric circuit is made a steam 
valve is opened through a relay. Steam 
is Gale enter the heating coil in 
the regenerating tank, and the excess 
water in the lithium-chloride solution 
is evaporated. When the proper density 
has been obtained, by reduction in 
liquid volume, the float valve drops and 
opens the electrical circuit. The solu- 
tion is then ready to be recirculated in- 
to the air chamber of the dehumidifier. 

Chilled water is furnished through a 
centrifugal refrigerating machine hav- 
ing a capacity of 300 ton. Two centrifu- 
gal circulating pumps, located in a hot 
well that receives all returned water, 
discharge directly into two shell and 
tube water coolers of 276 gpm capacity 
Two similar centrifugal pumps draw 
this water through a cold well and dis- 
tribute it to the chilled water system 

The centrifugal refrigeration system, 
operated on Freon-11 commonly re- 
ferred to as Carrene No. 2, consists of 
a compressor, condenser and evapora- 
tor cooler. Water is circulated through 
the inner tubes of the evaporator cool- 
er while liquid Freon-11 submerges 
these tubes. When the compressor is in 
Operation a low pressure exists in the 
upper chamber of the cooler. With the 
lowering of pape the refrigerant 
evaporates and in so doing removes the 
sensible heat of the returned water from 
the cooling system 

Refrigerant vapor removed from the 


These centrifugal pumps handle all chilled water for cooling 
and processing. Water temperature is held constant at 42 F 
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evaporator is discharged from the com- 
pressor into the condenser. As the pres- 
sure and temperature have been in- 
creased through compression, recon- 
densing, by circulating water in the con- 
denser tubes, is readily accomplished. 
The condensed refrigerant then returns 
to the cooler to complete the cycle. 
Heating and humidifying during the 
winter season follows the same pattern 
as the cooling cycle. Air is returned to 
the central system and mixed with fresh 
air. This air is humidified and heated 
to the required temperature, and it is 
then discharged to the various zones. 
In each zone are located reheat 
steam coils, which control the exact 
temperature in that particular area. 
Modulation of steam valves by room 
thermostats aids in holding any tem- 
perature so desired and necessary for 
processing. The central system holds 
the humidity constant by means of 
steam humidifiers operated on 5 psi 
steam. Humidification is controlled by 
a humidity device in the return air duct 
Equipment in the conditioned area 
that throws off dust and fumes is 
properly hooded, and these hoods are 
tied into the pneumatic dust removal 
system. Dust-laden air is returned to 
collectors, and the air passes on to the 
central plenum chamber. In the central 
plenum chamber are located the oil 
bath filters, which automatically clean 
filtering surfaces through an oil bath 
To reduce the air filter maintenance 
oil filter systems are connected into 
the sludge sump of each filter. In this 
way sludge is removed as the oil cir- 
culates continuously. There is no need 
at the present time to remove sludge 
from the bottom of the oil sump manu- 
ally, but the oil filters are changed 
when necessary. 
Air utilized for removing fumes from 
manufacturing equipment passes 
through fume collectors, and any dust 
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Air leaving the central cooling system 
is further cooled by means of water 
coils located in each of the zone ducts 


or particles are removed. There has been 
no attempt to remove the fumes by 
sending the air through scrubbers, as 
this air is either exhausted to atmos 
phere or utilized for processing 

Quite an extensive vacuum cleaning 
system has been installed in this plant 
Dust-laden air from this vacuum sys 
tem is cleaned in the central dust col- 
lectors. There, the air mixes with the 
normal pneumatic dust removal sys 
tem and is discharged to the central 
plenum chamber of the air condition- 
ing system. Every attempt is made in 
this plant to maintain a dust-free at 
mosphere, and maintenance men are 
operating continuously removing dust 
from aisles, equipment and general 
conditioned area, and floor sweeping 
has been eliminated. 





PRINCIPAL AIR CONDITIONING AND DUST REMOVAL EQUIPMENT 


Dust Collectors 

Fume Collectors 

Air Filters 

Refrigeration Compressor 


Water Coolers 
Dehumidification Unit 
Humidifiers 

Fans 


Fan Motor 


American Air Filter Co., Inc 
American Air Filter Co., Inc. 
American Air Filter Co., Inc 


Carrier Corp 


Worthington Pump and Machinery Corp. 
Surface Combustion Corp. 

Armstrong Machine Works 

American Blower Corp. 


Westinghouse Electric Corp. 


Automatic oil bath air filter hes oil 
filtering system to automatically re- 
move the sludge collected in the sump 





Preheat Coils 
Reheat Coils 
Cooling Coils 


American Blower Corp. 
American Blower Corp 
American Blower Corp. 


Chilled Water Pumps 
Chilled Water Pumps 
Air Outlets 

Controls 


Worthington Pump and Machinery Corp. 
Weinman Pump Co. 

Tuttle & Bailey, Inc 

Leeds & Northrup Co 


NOTE: This list is not to be construed as an indication of preference by 
American Cyanamid Co. for any single manufacturer's product. 


Maintenance men are continually removing process dust. This 
central vacuum cleaning system assures a dust free product 
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“HE CENTRAL Industrial Hy- 
giene staff consists of four in- 
dustrial hygienists each having con- 
siderable training and experience in 
one or more fields of toxicology, 
chemistry and engineering. These men 
pool their knowledge to improve work- 
ing conditions, plant environment and 
atmospheric conditions. 

Their efforts are directed chiefly 
toward maintaining the health and well 
being of employes within the plant and 
comfort of surrounding neighbors. In 
addition to this staff, the Calco Chemi- 
cal Division employs three engineers 
for industrial hygiene engineering. A 
few other subsidiaries have engineers 
assigned to industrial hygiene problems 
on a part-time basis. These men work 
closely with the Central Industrial 
Hygiene Staff. 

Industrial hygiene is a function of 
the Central Medical Department and, 
therefore, is a part of the over-all em- 
ploye health program. Through this as- 
sociation, all questions pertaining to in- 
dustrial health are properly evaluated 
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Using the interferometer for 
the determination of solvent 
vapor in the atmosphere. The 
golf bag serves as carrying 
case for easy portability 


‘a INDUSTRIAL 
HYGIENE PROGRAM 


In a chemical plant the industrial hygienist shoulders the respon- 
sibility of maintaining healthful working conditions for the bene- 
fit of employes within the area, as well as the comfort of nearby 


neighbors. To do this, he must work closely with all departments 


W. R. BRADLEY, Chief Industrial Hygienist 





INDUSTRIAL HYGIENE, in a very practical sense, is a program 
directed toward preserving health through maintaining healthful con- 
ditions of work in industry. Through studies of working environments, 
it is possible to recognize, evaluate and control environmental causes 
of illness 

As a result, employes are not exposed to the raw materials, inter- 
mediates, or finished products that may be toxic—whether gases, mists, 
vapors, dusts, or fumes—or to excessive heat, noise, or radioactive 
energy that might otherwise present a nuisance or serious health problem. 

Through frequent surveys and observations, and through the use of 
specially-designed equipment, techniques, air sampling and analytical 
procedures, the hygienist keeps watch on the environment of industrial 
employes, and is able to point out what control measures may be needed 

In the chemical industry, the responsibility of industrial hygiene is 
perhaps put to its greatest test. New chemicals and chemical products 
must be used and handled long before they are offered on the market 
Some of them may exhibit toxic properties that might present a hazard 
in use. 

The industrial hygienist must prohibit any Opportunity for exposure 
to exist. In this effort, he works closely with the medical staff, research, 
engineering department, production, plant management and employes, 
because it is teamwork that brings results 
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and assigned for investigation, and all 
pertinent information of a toxicological 
nature is discussed. This background 
of information, augmented by related 
data obtained in field investigations, 
places the industrial hygienists in an 
excellent position to interpret toxicolo- 
gical information for plant managers 
and personnel engaged in putting 
through control measures. 

The service rendered within the 
plants consists of making periodic sur- 
veys and studies. The surveys consist 
of (1) investigating working con- 
ditions and environments with regard 
to what beneficial effects have accrued 
and (2) to ascertain whether further 
improvements are necessary. Studies 
consist of augmenting data obtained 
by observation of working places, sup- 
plemented with data obtained by physi- 
al measurements and chemical deter- 
minations. 

Physical measurements include tem- 
perature and relative humidity record- 
ings, sound intensity and vibration fre 
quency, radiation measurements, inter 
ferometer measurements, dust counts, 
etc. Chemical determinations include 
air sampling and analysis for air borne 
contaminants to determine their nature 
and representative concentration in the 
workroom atmosphere 

Such findings are discussed with the 
medical departments of the respective 
plants and with plant management so 
recommendations can fit in with con- 
templated plans for improvement and 
expansion. On the other hand, atmos 
pheric sampling often helps dispel mis 
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givings concerning whether or not a 
health hazard exists. 

While the previous statements re- 
veal what industrial hygiene does with 
existing plant processes, there is just 
as much effort expended in making 
plans in advance for the prevention of 
employe contact with, and exposure to, 
toxic chemicals. Consequently, blue- 
prints for new processes and plant de- 
sign come to the attention of hy- 
gienists so prevention can be inaugu- 
rated in the blueprint stage 

Because of this constant contact with 
process development enginec ring, a 
vent on a blueprint is no longer indi 
cated by an arrow pointing upward 
or a discharge to the sewer by an arrow 
pointing downward. Instead, vent 
lines in many instances lead to outlines 
of cyclones, condensers, scrubbers, in 
cinerators, or other devices, which con 
trol air borne material formerly re- 
leased to the outside atmosphere 

Designs of well-ventilated hood en 
closures now appear in drawings de 
picting bag packing and drum filling 
of dusty material. Dust collectors and 
scrubbers, and outlines of both hooded 
and slot type local exhaust systems 
over kettle manholes are mute evi- 
dence of the hygienist’s contribution 
to plant design. 

Furthermore, frequent and extensive 
visits to all company plants provide a 
background of observations on the 
beneficial effects of good industrial 
hygiene practices. This experience is of 
considerable importance in showing 
the process design engineer the oppor- 
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tunity for providing in advance some 
measure of control for a particular 
proc ess 

A typical example of the success of 
this type of thinking is the production 
of millions of pounds of a highly toxic 
insecticide without any lost time acct 
dent due to employe contact with the 
material or its intermediates. Observa 
tions and air sampling data obt ained in 
the pilot 
liminary 
showed how to design propei, environ 


stage, together with pre- 


toxicological information, 
mental control methods into the new 
plant. Close follow-up work during pro- 
duction has been of great value 
Likewise the location of any new 
plant is of considerable interest to the 
hygiene department. This stems prt 
cipally from its responsibility in help- 
ing to abate conditions causing air pol 
lution. The geographic location is of 
considerable importance as well as the 
topography meteorological and weather 
W hile material 
discharged from the new plant may be 
controlled to such an extent that it 


conditions air-borne 


constitutes no air-pollution problem by 
itself, it may, nevertheless, mix with 
material discharged from neighboring 
plants and create a new compound, 
which would be considered a nuisance 
and undesirable 

Once the results of plant surveys 
and studies are transmitted to plant 
management, a plant engineer is usual- 
ly assigned to carry out the designated 
design and installation of corrective 
measures under the direction and ad- 
vice of the hygiene department 








While other plans have been tried, 
it has been found that the expediting 
of engineering plans by means of an 
annual operating budget works best. 
Work can be accomplished with more 
speed, responsibility is centralized, and 
flexibility is assured for contingencies 
and emergencies. Execution of recom- 
mendations for providing engineering 
control measures is further aided by a 
definite allocation of maintenance and 
construction manhours for whatever 
installations must be made. 

Periodically, plant management is 
presented with a progress report citing 
work completed, in progress or con- 
templated, with the budget require- 
ment for each item. 

Since all types of air sampling 
equipment are employed in our inves- 
tigations, the burden of handling prob- 
lems involving air pollution is shared 





considerably by the industrial hy- 
gienists. Their knowledge of what 
gases, vapors or dusts are emitted 
from the processes is gained from their 
intimacy with the various phases ot 
manufacturing. 

When this knowledge is not avail- 
able, they retreat from blackboard con- 
ceptions and engage in stack sampling. 
Stack sampling has proved so success- 
ful as the start of any investigation con- 
cerning alleged air pollution that it has 
become a routine procedure. 

Maintaining a satisfactory working 
environment depends on the nature of 
the raw materials and intermediates as 
well as the finished product, and how 
they are to be handled. The diversity 
of new products the company is always 
producing keeps the hygiene depart- 
ment men moving fast. It is to be ex- 
pected that sales pe rsonnel get requests 
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for information on the toxicity of vari- 
ous products, how they are to be 
handled, whether ventilation is re- 
quired, etc. Since hygienists have dealt 
with the problem in the manufactur- 
ing process, they are in an excellent 
position to offer fully appreciated ad- 
vice to customers as a technical service. 

The tools an industrial hygienist 
uses enable him to collect and analyze 
materials by unique methods. A dark 
smudge within an aluminum tube 
represents a “sample” and the findings 
obtained from such samples may mean 
the ‘go ahead’’ sign for an expendi- 
ture of thousands of dollars for ven- 
tilating equipment. 


Instruments Plus Ingenuity 


An instrument called an interfero- 
meter measures the difference between 
the refractive index of pure air and air 
containing a solvent vapor. The 
answer is obtained within a minute, 
and on the spot. The hygiene staff is 
justifiably proud of the instrument, not 
only because of this feature but because 
it is One of only three or four portable 
types in use in this field. 

On the other hand, the industrial 
hygienist resorts to a certain amount otf 
ingenuity in sampling and analyzing 
a great many substances. For instance, 
one of the simplest methods of air 
sampling is to use a side-arm test tube 
and calibrated glass syringe as the 
suction device. Air is drawn through 
the tube containing a selected reagent 
in solution, which gives a desired color 
change when sufficient air-borne ma- 
terial has been introduced. The volume 
of air required is then read off the 
syringe, and a calculation made on the 
spot to give the atmospheric concen- 
tration. This simplified method, when 
applied to stack sampling, has enabled 
hygienists to follow batch operations, 
obtain data on peak and minimum 
loads, and collect hundreds of air 
samples for subsequent laboratory 
analysis. 

Some of the important instruments 
we use are: (1) electrostatic precipita- 
tors, (2) sound intensity recorders, 
(3) radiation detecting devices, (4) 
battery-operated air samplers for col- 
lecting samples in orchard studies on 
the use of insecticides, (5) carbon 
monoxide detectors, and (6) hand 
cranked pumps for collecting dusts. A 
more recent development is that of a 
windmill air sampler where no other 
source of power is available. This is 
for stack sampling and for long-period 
sampling in the vicinity of plants where 
certain gases escape in small quantities. 
It is only by such outside sampling that 
we can ascertain whether undesirable 
atmospheric conditions do or could ex- 
ist in the plant, or neighborhood im- 
mediately surrounding it. 
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GOOD RESINS 
NEED GOOD INSTRUMENTS 


How can temperatures, weights and measures in each phase of a process be con- 


trolled to insure quality and characteristics in the product? These methods 


are used in the manufacture of resins, raw materials for the plastics industry 


T. B. BUTTON and E. J. KITTLEMAN, Plastics and Resins Div., Wallingford Plant 


OTH MELAMINE AND UREA 

molding compounds are produced 
at the Wallingford plant by the same 
process, using the same equipment. 
The only difference is in raw materials 
and normal process variables such as 
reaction times, temperatures and cat- 
alysts. 

Since equipment must meet require- 
ments of two products, its instrumenta- 
tion must be versatile and is specifical- 
ly chosen to cover the range and the 
job, whether for recording or record- 
ing controlling. Every step in the 
process shown in the flow chart in Fig 
1 is under exact control 

Important points of instrumentation 
are indicated by the letters on the 


chart. Their relation to the process ts 
given in the following explanation. 

Liquid resin is first prepared from a 
commercial formalin and either urea or 
melamine in stainless steel reaction ves 
sels, B. The formalin is accurately 
measured by volumetric meters, at A 
Fig. 1, calibrated in pounds. Solids 
(urea or melamine ) are received in bags 
of known net weight. The reaction is 
carried out according to a predeter- 
mined time-temperature cycle and is 
manually controlled. Temperatures are 
measured and recorded by round chart 
instruments at B 

This liquid resin is then impreg 
nated on a fibrous cellulosic filler in 


mixers at C. The filler is weighed in a 


traveling weigh hopper, D, and since 
each batch of liquid resin was weighed 
at formulation, the resulting mix has 
uniform characteristics 

This wet mix is passed through a 
continuous dryer, E, where air tempera 
ture and humidity are controlled by 
two-pen instruments. These measure 
and control dry bulb and wet bulb tem 
perature in each of several sections of 
the dryer. As the material is leaving 
the dryer, it is cooled by thermostat: 
cally controlled air 

Dried material, called unground, is 
pulverized at F and stored in fibre 
drums, G, under controlled atmospheric 
conditions producing the required ten 
perature and humidity. The entire sys 
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tem is controlled by ten instruments, 
including temperature recorders and 
controllers and one instrument which 
measures wet and dry bulb air tem- 
peratures and automatically calculates 
and records relative humidity. Opera- 
tion of the dehumidifiers is controlled 
by air-operated controllers which main- 
tain a constant density. of the liquid 
absorber in the dehumidifier through 
a bubbler arrangement. 

Dried, pulverized material, with any 
required additives such as dyes, pig- 
ments, lubricants and curing agents is 
charged into stainless steel ball mills, 
H, and ground to a fine powder which 
is screened and may then be sold as 
finished product. — 

However, because most customers re- 
quire a material with a higher density, 
powder is partly fused in the mixers, 
/, by superheated water introduced at ], 
Water temperature is governed by re- 
cording controllers. To control the 
amount of fusion, current input to the 
mixer driving motor, K, is measured by 
recording ammeters. 

The fused mass is granulated in com- 
pany built equipment, L, and then 
cooled on vibrating conveyers, M. Den- 
sity is measured in special apparatus de 
signed and built by the company. 


Alpha-cel/lulose Knife cutter 


oo. 


Excess fines are screened out as the 
material leaves the vibrating conveyer, 
and the product is collected in fiber 
drums ready for shipment. All ware- 
housed material is stored under con- 
trolled temperature conditions 


Spray Dryer Plant 

Using the same components except 
for the fibrous filler, liquid resin for 
the spray dryer plant is made in steam- 
jacketed, agitated reaction kettles. 
All operations on the kettle, N, Fig. 2, 
are manual, but a recorder is used to 
indicate temperature of the batch. Vari- 
ous other indicating thermometers and 
pressure gages enable the operator to 
check operating conditions. 

Syrup from the reaction kettles is 
pumped to jacketed holding tanks, O, 
to provide a continuous flow to the 
spray dryer.. The tanks are each 
equipped with a recorder to continuous- 
ly chart temperature 

Syrup is dried in a spray type dryer, 
P, to which is fed a mixture of com- 
bustio. gases and air from a direct fired 
furnace, Q. Furnace temperature is 
regulated by a single point, iron-con- 
stantan thermocouple controller with a 
unit for operating motorized oil valves 
from temperature of combustion gases 


Cyclone co//ectors 


and air passed into the spray chamber. 

Feed of syrup to the spray machine 
is regulated by a motor load controller 
comprising a pneumatic high speed- 
rate controller. This is calibrated in 
kilowatts. The instrument controls, re- 
cords and indicates. 

Power to the spray dryer motor is a di- 
rect measure of its load which, at con- 
stant viscosity, is a measure of flow. 
Taps are taken from the spray machine 
motor leads and a portion of the current 
is fed through appropriate potential and 
current transformers. The output is fed 
to a thermal converter which automati- 
cally corrects for changes in voltage, 
current and power factor of the 3-phase, 
60-c current and produces a d-c signal 
directly proportional to the actual power 
drawn by the spray machine. This is the 
signal fed to the motor load controller. 

Panel assembly below the case per- 
mits selective manual or automatic con- 
trol of motor load or resin feed valve. 
Resin valve control is a differential 
pressure controller connected to regu- 
late the bypass on the resin return line 
to maintain a constant pressure across 
the feed valve insuring constant feed 
characteristics under varying head and 
viscosity conditions. The automatic-to 
manual control station prov ides manual 


y Paper storage hopper’ 





Cut alpha-ce/lulose (paper) 
Formaldehyde 


Sirup reaction 
kettle 
/ 


Fig. 1—( Above! Flow chart of molding 
powder plant handling melamine and 
urea compounds. Points of instrumenta- 
tion are indicated by letters and ex- 
plained in text. Versatility and precise 
control provided in all steps produce the 
necessary properties in each product 


Alcoho/ 


Weigh hopper 


Dilution 
ket tle 


Continuous belt dryer 














Wet unground 


INSTRUMENT LOCATIONS IN SPRAY DRYER PLANT 


Congenser 





Holding tanks 





Steam ¥ 




















Fig. 2—I(Right) Another process is used 
in spray dryer plant for resins without 
filler. One feature is control of spray 
chamber feed by reaction to changes in 
power of spray motor. Control of air 
system in dust collectors is important 
to the continuity of plant operation 




















Silter 
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or automatic adjustment of the bypass 
valve for use during start-up or shut 
down periods. 

Purge indicators give visual indica- 
tion of flow of purge air into pressure 
measuring lines connected across the 
resin feed valve. Purge lines have 
diaphragm type pressure transmitters 
to keep syrup from the lines. 

Multi-point draft gages mounted on 
the control panel show pressure in 
inches of water at various parts of the 
plant. Alarm circuits are provided in 
this system so that if any blockage oc- 
curs in the conveying ducts and/or 
cyclones, R, the resulting abnormal in- 
crease in pressure flashes a light and 
rings a warning bell. Practically all 
valves used for transferring syrup from 
kettles to holding tanks or in switch- 
ing spray dryer feed from one holding 
tank to another are operated by pilot 
valves mounted on the control panel 
and connected to air-operated cylin- 
ders on the valves. This enables the 
operator to control flow of liquid ma- 
terials throughout the plant from the 
central control panel. 

In the handling and packaging of the 
dried resin, no instrumentation is in- 
stalled or required. However, the area 
is completely air conditioned 











8a// mil/ 


Powder box 


PRINCIPAL CONTROL EQUIPMENT AT THE WALLINGFORD PLANT 


Volumetric meters (A) 


Temperature recorders, controllers (B, G, N, 9) 


Mixers (C) 
Mixer (1) 
Weigh hopper (D) 


Belt dryer (E) 


Temperature and humidity controls (E) 


Pulverizer (F) 


Temperature recorder, controller (J) 


Recording ammeters (K) 
Vibrating conveyers (M) 
Spray dryer (P) 

Motor load controller (P) 


Differential pressure contro! (P) 


Purge indicator (P) 
Thermal converter (P) 


Pressure and temperature indicators (N) 


Liquid level meter (N) 


Air conditioning (storage, 
Refrigeration 
Fans and coils 
Pumps 
Air cleaners 


Temperature recorders, 


Humidity controller 


G) 


controllers 


Air conditioning (shipping storage) 


Refrigeration 
Controls 


Letters in parenthesis refer to instruments indicated in Figs 


Neptune Meter Co. 

Leeds and Northrup Co 
Struthers-Wells Corp. 
Farrel-Birmingham Co., Inc 

The Standard Stoker Co., Inc., 
Read Machinery Division. 
Proctor & Schwartz, Inc 

The Bristol Co. 

Pulverizing Machinery Co. 

The Bristol Co. 

The Bristol Co. 

The Jeffrey Mfg. Co 

Bowen Engineering, Inc. 

Leeds and Northrup Co 

Taylor Instrument Companies 
Meriam Instrument Co., Inc 
Weston Electrical Instrument Corp 
Manning, Maxwell & Moore, Inc. 
Uehling Instrument Co 


Carrier Corp 

American Blower Corp 

The Weinman Pump Mfg. Co 
American Air Filter Co., Inc 

Leeds and Northrup Co 
Minneapolis-Honeywell Regulator Co., 
Brown Instrument Co., Div 


Worthington Pump & Machinery Corp 
Minneapolis-Honeywell Reguictor Co 


| and 2 


NOTE: This list is not to be construed as an indication of preference by American Cyanamid Company 
for any single manufacturer's product 
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~ LECTRICAL POWER consump- 
kK tion in the chemical industry has 
grown to 20% of the total used in all 
of the major industries combined. As 
the largest consumer, its electrical de- 
mand grew from somewhat less than 2 
million to over 41/4, million kw in the 
period between 1939 and 1945. Total 
energy used more than tripled to reach 
nearly 30 billion kwh. With the ad- 
vantage of the continuous processes of 
the chemical industry, this consumption 
was at an excellent load factor of bet- 
ter than 70%. 

Distribution systems for electrical 
power in the chemical industries must 
have ample capacity, flexibility and < 
reliable supply. The great quantities of 
power are used in all types of electrical 
equipment, from large turbo-generator 
sets to small electronic controls, as well 
as in processes such as electrolysis. 

Economic selection and application 
of the electrical equipment ts compli- 
cated by the high obsolescence and 
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Primary substations are designed to accommodate 
any possible production for the plants served. 
Location is picked to avoid harmful atmospheres 


‘ds POWER 


DISTRIBUTION SYSTEMS 


H. CARL BAUMAN, Chief of Electrical Engineering Section 
Central Engineering Department 


rapid changes in process requirements 
Design of the plant's electrical facilities 
must allow it to handle frequent and 
rapid changes in load distribution and 
growth. The high load factor typical of 
the industry is indicative of the need 
of a reliable supply. 

The distribution system has its 
origin either at the powerhouse feeder 
switchboard or the primary substation, 
depending on the source of supply. In 
the latter case, the substation location 
is chosen as close to the center of the 
plant as is economically possible 


Primary Substation Size 


Since the primary substation, if used, 
will be the hub of the distribution sys 
tem, and since the type of process in- 
stalled in the plant may change, its 
capacity is selected to take care of any 
possible future requirement. The ulti- 
mate plant load may vary between 1000 
and 100,000 kw, making careful 
analysis of the type of products likely 
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to be manufactured a real necessity 

Although a single transformer with 
capacity to handle the entire plant load 
is normally most economical, more 
than one unit is desirable when the 
load is large. Spare units are almost a 
requisite because of the continuous na- 
ture of the chemical processes 

Spare units need have a rated ca- 
pacity of only 75% of the regular trans- 
formers if provision has been made for 
external forced cooling. Cost of the 
spare is reduced inversely in proportion 
to the number of primary transformers 
supplying the plant. Because of this 
fact, the number of units selected is 
based on the minimum total cost of 
spare, installation, site and switchgear 
for the additional units 

Interrupting capacity of feeder and 
distribution breakers frequently be- 
comes the limiting factor in the growth 
of the plant electrical system. As a re- 
sult, flexibility and expansion of pro- 
duction are obtained only by costly re- 
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placement and rehabilitation of distri- 
bution equipment. However, when size 
of the system is based on estimated ul- 
timate load, adequate interrupting ca- 
pacity of the breakers is insured. 

Unit substations are becoming the 
preferred type of equipment in the 
chemical industries. With the primary 
transformer size fixed, expansion can 
be guaranteed up to that capacity, with 
further expansion following the _ 
tern of the basic system and providing 
for emergency ties among the spare 
transformers. Interlocked switching 1s 
arranged so that total capacity of trans 
formers paralleled at any one time is 
limited to the interrupting capacities 
of the distribution system. 

The same arrangement applied to the 
installation of load centers with their 
secondary transformers and distribution 
lines will be discussed later. 

Feeders that distribute power from 
the primary transformer to the load 
centers operate at voltages ranging 
from 13,200 to 240 v. Feeder capacities 
are limited to a maximum of 600 amp 











ne en205/12045, 























rs 
i 
oe 7-/1 ee <1) SS 


Fig. 1—This dual feeder system has protection of double 


transformer and feeder with r 





as the most economical size. When the 
number of feeders of this size becomes 
unwieldy, voltage can be increased. 
Recent studies indicate that the opti- 
mum feeder voltage for best distribu 
tion efficiency with minimum number 
of feeders is: 
For plant capacities 


to 5,000 kw delta or 


wye 


2,400 v 
4,160 v 
to 15,000 kw 6,900 v 
above 15,000 kw 13,200 v 


These values are based on three-con 
ductor cable feeders up to a mile in 
length, or on the length of overhead, 
spaced conductors giving the equivalent 
voltage drop at full load. Most fre- 
quently used distribution voltage is 
probably the 2,400/4,160 v wye 

Where manufacturing buildings are 
spread over large areas, as in the case 
of powder plants, voltages higher than 
those indicated may be necessary for 
good voltage regulation 

Underground distribution systems 
are practically free of troubles caused 


by wind, ice, lightning and flashover 
Although the cost is several times that 
of the overhead system, the advantages 
to the chemical plant have created a 
trend towards underground construc 
tion. Other than cost, chief disad- 
vantage is the relative inflexibility 


Alternate Feeders 


Brief shutdowns are costly in some 
types of continuous processes and, with 
most chemical plants operating 24 
hours a day, any lengthy interruption 
may be serious. Consequently, alter 
nate feeders are imperative 

Dual-feeder and loop-feeder systems 
are typical of the layouts used to pro- 
vide alternate feeders to important load 
centers. In the dual system, two feed- 
ers Originating at separate 
transformers are run to each secondary 
transformer. One is used for standby 
service and is manually or automatical 
ly connected by throw-over switches 
in case of failure in the other feeder 
or in the primary transformer. In the 
loop system, secondary 


primary 


transformers 





H 


_ 


oc 
































ge-over time 
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Fig. 2—Loop feeder systems can isolate faulted sections, 
supplying any of the load centers from either end of loop 
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are connected along two feeders from 
separate primary transformers. The 
loop is formed by connecting the feed- 
ers at their ends. 

Another system, the spot network 
for utilization power, is frequently em- 
ployed to serve processes which cannot 
tolerate even the short interruption 
caused by switching time for selecting 
alternate feeders. Here the load is con- 
nected to two or more secondary trans- 
formers by automatic switching. 

Dual-feeder systems are illustrated 


schematically in Fig. 1. Load-break oil 
switches, located in the secondary sub- 
station and readily accessible for main- 
tenance, are used for the throw-over 
switches. Dual systems give economical 
protection with reasonable outage time. 

Loop systems, Fig. 2, are normally 
Operated as two separate feeders. 
When trouble occurs, sectionalizing 
switches may be operated quickly to 
isolate the faulted section and place 
the various loads on the remaining 
feeder lines. Feeder capacity at any 


Fig. 3 — Prefabricated utili- 
zation centers are safe and 
economical. Wiring, left below, 
and layout, right, are adapt- 
able to load change, expansion 


Main 


point is great enough to carry the load 
normally carried by both feeders and 
with a voltage regulation adequate to 
keep motors operating within their 
overcurrent trip ratings. Such operation 
occurs infrequently and is the alterna- 
tive to partial loss of production. 


Secondary Transformers 


Duplicate feeders are not usually 
employed on the load side of the sec- 
ae transformers, except for the spot 
network, because failure of the proper- 
ly loaded, modern transformer is an 
if frequent occurrence. Where the num- 
ber of secondary stations is large 
enough to justify the expense, a spare 
transformer mounted on a portable 
truck is used for standby service. It has 
75% of the rating of the largest unit. 

Secondary substations are located 
close to load center of the area served. 
Capacities depend not only on the total 
load but also on the proximity and are 
chosen so that voltage drops and power 
loss in the secondary cable runs will be 
reasonable. 

Utilization voltage from the second- 
ary units has been standardized at three 
phase, 440 v. However, experience has 
shown that motors above 125 hp are 
more economically operated at higher 
values. Whenever possible, the larger 
motors are operated at the distribution 
voltage, as at 2,200 v, to eliminate the 
need for special transformation. This 
also makes it possible to keep the sec- 
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ondary transformer units for the lower 
voltage within a reasonable size. 300 
and 500-kva sizes will conveniently 
meet over half the requirements. 
Banks of three single-phase trans- 
formers are losing favor to the single 


three-phase unit. The open-delta con- 
nection on the former will not always 
continuously carry the load, particu- 
larly if the bank was loaded near its 
capacity when the one transformer 
failed. On the other hand, a three-phase 
mobile spare can be installed tempo- 
rarily about as quickly as the single- 
phase bank can be prepared for open- 
delta operation. 

Three-phase transformers have ad- 
vantages in space requirements and 
ease of protection by enclosure for Op- 
erating in adverse atmospheres. Fur- 
thermore, the load-center substation 
unit, complete with primary and 
secondary switchgear in suitable en- 
closures, fills an important need in 
many chemical plant systems. 


Expansion 


Choice of a reasonable rating, such 
as 500 kva, as a standard for load- 
center units not only limits size and 
cost of breakers but allows efficient 
loading without extending utilization 
feeders long distances to acquire the 
necessary load. Better voltage regula- 
tion and savings in copper result. 

Because distribution feeders were 
sized to handle primary transformer 
capacity, standardization of load-center 
substation size makes adding of units 
at convenient locations a simple matter 
until the capacity of the feeders is 
reached. No major investment is neces- 


Fig. 4—Load-center 


and 


substations up to 500 kva facilitate 





sary for future expansion until this 
limit is exceeded and a new primary 
transformer is required 

Expansion in the load area may be 
anticipated by allowing space in the sub- 
station for a predetermined number of 
feeder switches at the time of purchase 
A further step in the power block con- 
cept, all feeders, and therefore switch 
sizes, are rated alike. Experience shows 
100-and 600-amp feeder switches are 
convenient for a 500-kva unit 

Load areas for each substation are 
subdivided into still smaller unit areas 
Each feeder for utilization power, in 
dividually protected by a substation 
breaker, terminates in a subcenter of 
switches and starters. Corrosion and 
explosion hazards in chemical plants are 
responsible for the trend to locate these 
subcenters in individual cells in an 
area free of fumes, vapors and dust 
Standard enclosures are then possible 
for the secondary switches, and con- 
trols are located in non-hazardous areas 
where they can be easily serviced with 
minimum risk. New units can be added 
to a feeder until its capacity is reached, 
when additional tealen may be in- 
stalled within the substation rating 
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ion in the plant distribution system 


Typical arrangement of a prefabri- 
cated secondary load center is shown in 
Fig. 3. A metering compartment, 
having a watthour meter, ammeter and 
ammeter switch are included. The in 
struments are used in obtaining power 
costs for the department served and 
provide a check on the load as well 

One section of the unit contains a 
lighting switch panel, supplied by a 
three-phase. 208/120 v_ transformer 
with integral primary and secondary 
switches and located in the substation 
The three-phase, four-wire system for 
lighting provides better load balance 
and is convenient as a source of power 
for some of the smaller three-phase mo- 
tors used on pumps, fans and compres- 
sors. Lighting transformers in the 75- 
and 100-kva sizes economically serve 
the load areas of the 300-and 500-kva 
power transformers 

Secondary load centers are flexible, 
readily installed and require a minimum 
of space. Special advantages to chemi- 
cal industries include possibility of lo- 
cating them in ventilated vaults close 
to load or outdoors, while feeder break- 
ers are in the substations in areas that 
can be safely reached in emergencies. 
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HOW A PLANT MAINTENANCE 
ORGANIZATION FUNCTIONS 


With but one or two exceptions, maintenance setup at Willow Island 
duplicates the plan originated at Bound Brook, and followed at most 
other plants. It includes complete cost records for quick reference 


BAXTER S. BLITZ, Manager of Plant Services and Utilities 
J. KONDRICK, Maintenance Supervisor 


N setting up our organization and 

maintenance procedures, we had the 
opportunity and advantage of starting 
a new and modern chemical plant 
Much has been told and written about 
the relative merits of centralized and 
decentralized maintenance systems. We 
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chose a combination of both types 
The maintenance department super- 
intendent reports directly to the plant 
chief engineer. Under him come the 
building master mechanics and mainte- 
nance craft foremen 
The building master mechanic is re- 
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sponsible for the maintenance and re- 
pair of equipment in his manufacturing 
area. When a breakdown occurs he is 
in a position to diagnose the trouble 
and determine the nature and extent 
of the work to be done. He serves as 
the liaison between production and 
maintenance departments, and has the 
responsibility of carrying an inventory 
of spare parts for his equipment. 

The inventory is carried on a visible 
card file and the accounting depart- 
ment keeps this record up to date by 
entering quantities on hand and pur- 
chase prices. He also has a complete 
blueprint and instruction-sheet file of 
all equipment in his area. 

Under his direct supervision are the 
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mechanics needed to handle the small 
miscellaneous and routine repair jobs, 
as well as preventive maintenance work 
so essential to good operation. The 
number of departmental mechanics as- 
signed to an area depends on the nature 
and complexity of the operating equip- 
ment. At the present time, out of our 
75-man crew, we have 15 departmental 
mechanics, each one with headquarters 
in an assigned building. Each building 
has a workshop and tools. 

In the powerhouse the operating 
supervisor doubles as the building mas 
ter mechanic but does not report to the 
superintendent of maintenance. He is 
responsible for the maintenance and 
repair of all powerhouse equipment 
and services such as steam distribution, 
air distribution, underground sewers, 
etc. One of our craft foremen doubles 
as the yard master mechanic and looks 
after the maintenance and repair of 
yards, roads, railroads, etc 

In the central maintenance group we 
have five foremen and two assistants 
Under these come the mechanics, help- 
ers and laborers who work out of the 
central maintenance shops. There is no 
differentiation between skilled crafts. 
That is, a first-class electrician is classi- 
fied as a first-class mechanic, the same 
for a first-class millwright, etc. 

We have a foreman in charge of all 
electrical work and another takes care 
of all instrument work, which includes 
personal safety equipment and equip 
ment protective devices. 

The garage foreman is also in charge 
of the inspection department. Our 
garage is responsible for the mainte 
nance and repair of yard equipment 
The garage mechanics are also yard 
equipment operators 


Inspection Procedure 


Inspection work, which involves the 
inspection and testing of process and 
other equipment, is of utmost impor 
tance from the standpoint of safety 
and preventive maintenance. All perti- 
nent data is written in the inspector's 
pocket notebook at the time he makes 
an inspection or witnesses a test 

The original inspection report is 
written in ink and signed by the in- 
spector. After four typed copies are 
made, the original inked inspection re- 
port is filed by its Calco tool number 
(each piece of equipment carries a 
number) in a looseleaf binder labeled 
for the building in which the tool is 
located (a piece of equipment is called 
a tool). Copies are sent to: (1) depart- 
ment engineer, (2) department man- 
ager, (3) master mechanic, and (4) 
contractor's manager, if any. If the 
inspection report calls attention to some 
significant adverse condition, a fifth 


copy is sent to the chief engineer. 

A 5- by 8-in. file card properly filled 
out in ink is provided for each tool 
subject to a periodic inspection or test. 
These cards are filed for attention in 
the month their subsequent inspections 
or tests are due. The cards for any 
current month are removed and notices 
sent to the operating department so 
preparations and arrangements can be 
made for inspection. The date inspec- 
tion is made is recorded on the card 
and it is filed by the month in which 
next inspection is due 

After the inspection or test of a tool 
requiring a safety valve or disc, the 
safety valve or disc approval form is 
filled out and signed by the inspection 
department head. This is sent to the 
instrument shop as their authorization 
to install the valve or disc. No change 
in safety valve setting is permitted 
without authorization from the inspec- 
tion department head. 

Notices listing the tools due for in 
spection or test are sent to the proper 
operating department head and the 
master mechanic at the beginning of 
each month. Each notice will list the 
name, location, Calco too] number and 
type of inspection or test required 
The master mechanic will issue the 


maintenance Order covering crafts in- 
volved. If the inspection of a machine 
is delayed and overdue, a special form 
is filled out and sent to the proper op- 
erating department head and master 
mechanic so they can make a special 
effort to have it inspected. The plant 
chief engineer gets a copy of all over- 
due notices 

Also, under the superintendent of 
maintenance is the chief clerk whose 
responsibility is the issuing of order 
forms, timekeeping, and the mainte 
nance of a master file of all drawings 
issued. He also has charge of what we 
call our Calco Tool System. This is a 
file of manufacturers’ data on every 
piece of capital equipment As the 
equipment arrives, the chief clerk's 
tool clerk compiles a sheet containing 
pertinent data on the machine, and 
attaches a number plate to each piece 
before it is installed 

Similar to any other large chemical 
plant, our maintenance work varies 
from the overhauling of a small pre 
cision instrument to the hoisting and 
setting of a reaction vessel weighing 
tons 

Breakdowns that occur without warn 
ing must be handled without upsetting 
schedules. To 
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Work permit, made out by the workman and signed by the production foreman or 
superintendent of the area involved, assures adequate safety to men working 
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Operation without confusion, certain 
procedures are necessary to make a 
good maintenance organization func- 
tion properly. That brings us to the 
procedures, forms and flow of paper 
used in our system. The heart of the 
whole system, of course, is based on 
the request for maintenance work, or 
maintenance order as it is generally 
called. This is worded in quite some 
detail and includes a cost estimate so 


that we can check actual against esti- 
mated costs of each job. 

The building master mechanic also 
indicates the craftsmen needed for the 
work and checks the order in which 
they are to arrive on the job. For ex- 
ample, if we are to dismantle a kettle, 
we would not be able to use electri- 
cians, millwrights, pipefitters, and rig- 
gers all at the same time. Co-ordination 
of this kind is indicated on the order 




























































































Important data concerning every piece of equipment are listed on a tool sheet 


similar to this and the sheet then becomes port of the plant maintenance file 
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Filled out by the building master mechanic, this work order carries a descrip- 
tion of the work involved and lists the craftsmen at the time they are needed 
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You will note that we have in the 
upper left hand corner of the form a 
notation ‘Report to Mr. ———— for 
Permits’. Maintenance men are not 
allowed to begin work in any produc- 
tion shop without first reporting to the 
foreman or superintendent in charge 
of production. This phase will be dis- 
cussed later. 

When this maintenance order is 
completed with its estimate and a de- 
scription of the work involved, it is 
sent to the chief clerk’s office. He 
records the order in its entirety on a 
hectograph duplicator master copy. 
This is the only typing necessary 
throughout the procedure. We can 
make up to a hundred copies if needed. 
Each craft foreman is issued two 
copies; the superintendent of mainte- 
nance one, the senior process engineer 
one, the chief engineer one, the indus- 
trial engineering department one, and 
the accounting department one. Each 
order has a space for the Calco tool 
number. This plays an important part 
in the procedure as will be outlined 


Supplement Form 


Sometimes a maintenance order must 
be changed. For this purpose we have 
a supplement form. The building 
master mechanic fills out the supple- 
ment, which is in effect a change and, 
designating the maintenance order re- 
quest number, issues the supplement to 
the chief clerk. The supplement gets 
the same treatment as the original. 

Orders written on other than mainte- 
nance work, such as miscellaneous 
plant improvements, process equipment 
changes, and increases or expansions of 
an operating department involving 
capital expenditure are handled the 
same way. These usually originate in 
the engineering department. 

The chief clerk keeps a running log 
of all open orders and tabulates them 
weekly for distribution to the chief 
engineer, process engineer, superin- 
tendent of maintenance and building 
master mechanics. 

Now to get back to the maintenance 
order issued to the craft foreman by 
the building master mechanic. It is 
also his responsibility to order, in ad- 
vance, the materials he needs for the 
work. This, of course, is not necessary 
if the items are standard stock or come 
from his special spare-parts stores. The 
building master mechanic notifies the 
production department that he is ready 
to do a particular job. The date is 
selected three or four days in advance 
and the job is ready to be scheduled 
On Monday of each week, the building 
master mechanics, the senior process 
engineer, the powerhouse operating 
supervisor, the electrical engineer, the 
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superintendent ot maintenance and the 
chief clerk sit down and schedule the 
jobs. 

We schedule from Monday through 
Monday. When conflicts arise between 
jobs, the production superintendents 
involved sit in on the meetings and we 
attempt to schedule the jobs to suit 
their convenience. After the meeting, 
the program is typed on a hectograph 
duplicator master schedule sheet and 
copies are run off for the production 
superintendents, craft foremen, build 
ing master mechanics and other inter 
ested parties. 

We find it expedient to schedule the 
most urgent jobs first. There are 
seldom more than four or five that fall 
in this category each week. Next, we 
schedule jobs in progress. These are 
the ones carried over from the previous 
day’s work, and in the interest of eff- 
ciency the men should be left on them 
In this same category fall the dated 
jobs. A dated job is one that requires 
a shutdown, previously arranged by 
the building master mechanic and pro- 
duction department to be done on a 
certain date. Finally we schedule the 
run of the mill jobs. These are jobs 
that can be done any time, and do not 
particularly tie up production 


Facilitates Job Sequence 


Giving each foreman a copy of the 
schedule allows him plenty of time to 
study it to see how he can spread his 
men for each day of the week. He 
knows what jobs require immediate at- 
tention; out of the 60 or 70 orders he 
has in his file, he pulls out only those 
on the schedule. 

With our 75-man crew we attempt 
to carry a backlog of around 5,000 
manhours. At times we have gone as 
high as 20,000 manhours and as low 
as 2,000. The manhours backlog is 
plotted on our manpower chart and we 
are thus able, to some extent, to fore- 
cast manpower requirements over a 
long period. This helps us avoid a large 
labor turnover. On the same chart we 
plot the maintenance manhours ex- 
pended, manhours expended by the 
maintenance department on work other 
than direct maintenance, overtime and 
total available manhours. This chart is 
brought up to date weekly. 

Once the job is scheduled, the fore- 
man assigns the work to his men with 
detailed instructions. The workman 
fills out a work permit and takes it to 
the building for the signature of the 
foreman or superintendent in charge 
of the particular area. 

This means the authorized signer 
must look over the work, determine the 
possible hazards and check the safety 
of the equipment for the man. The 
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signed work permit remains in the 
workman's possession. When the job 
is completed he fills in and tears off 
the right-hand tab and leaves it with 
the foreman who signed it. If he can- 
not find the foreman, he deposits the 
tab in a box provided for this purpose. 

If the man has not completed the 
work by quitting time, and is not to 
work overtime, he fills in and leaves 
the left-hand tab with the foreman, or 
in the box. This shows the work has 
not been completed. To emphasize its 
importance, the tab carries a heavy red 
border. When the job is completed, 
the building master mechanic or origi- 
nator of the maintenance order closes 
the job. This is done by filling in the 
date and signing his name in the space 
provided in the upper right-hand corner 
of his copy. 

When the chief clerk gets the closed 
order, he notifies the accounting de- 
partment that it is completed. The 
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flower) authorizes needed installation 


accounting department enters all the 
charges against the job and sends the 
form back to the chief clerk. One ex 
tra copy, which has been made of this 
request for maintenance work, has been 
held in the file. On the back of this 
copy the charges against the order are 
entered. The form is then filed accord 
ing to its tool number providing the 
work done involved a Calco tool 

We, therefore, have a record of the 
cost of maintenance on any numbered 
tool. We do not have to copy the order 
to maintain this file. It is merely filed 
numerically. When the cost of opera 
tion of a particular machine is ques 
tioned, it is an easy matter to pick out 
the orders filed against it. A copy of 
all the completed orders with charges 
entered is returned to the building 
master mechanic or originator. The 
originator knows exactly how much 
each job costs and checks this against 
his estimate 








AIN PHILOSOPHY followed 
M by the American Cyanamid 
Company in regard to corrosion is to 
design away from corrosive conditions. 
This procedure starts in the early stages 
of a research project, when the chemist 
is in the throes of designing a new 
process. As the research project devel- 
ops into something that looks as though 
it might be a candidate for pilot plant 
or semi-works experimentation, the 
first corrosion tests are started 

The research chemist and the materi 
als engineer get together and discuss 
the process. Reagents, order in which 
they will be introduced, temperatures 
involved, importance of heating meth- 
ods, probable size of eventual produc- 
tion equipment, amount of agitation 
and cycle of operation are involved 

From this information, the materi 
als engineer determines what metallic 
or non-metallic materials of construc 
tion should be tested in the 


research 
laboratory 


equipment. It has been 
found that if these materials are intro 
duced to the reactor using about twice 
the surface area to reagent volume re 
lationship that is anticipated in the 
plant equipment, the effects of the 
metal on the product will be in line 
with those that occur in the manufac 
turing equipment 

This procedure obviates the possi 
bility that formerly occurred all too fre- 
quently, when steel turnings, cast iron 
borings, lead scrapings, stainless steel 
powders, flake aluminum, or copper 
filings were added by the handful to 
see ‘‘what happens’. This may produce 
a thousand times the surface volume ra 
tio that actually occurs in the produc 
tion unit. But the chemist writes into 
his report that “iron dulls the dye, cop- 
per hurts the yield, lead contaminates 
the product, stainless steel corrodes or 
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CORROSION ~ 
CONTROL .~ 


Methods used to retard corrosive action 

and to reduce maintenance caused by the 

be reagents in the ¢nany Cyanamid processes 
Obes... . 


S. W. SHEPARD, Materials Engineer 


cast iron leaves a residue (probably gra 
phite) that interferes with filtration. 

The materials engineer supplies the 
chemist with a specimen of various ma 
terials in such shape that they can be 
introduced into his flasks, beakers, or 
condensers. These may be wires that 
can be wound around the end of a 
thermometer dipped into the charge, 
wound around the agitator blade or 
thrust into the condenser. Strips may be 
hung in the flasks or discs may be sus 
pended in the solution. In any case, 
precautions are taken to have the ma 
terial in both the liquid and vapor 

hase and to avoid electrical contact 
tween conducting materials. 

After the exposure cycle, these speci- 
mens are cleaned electrochemically in 
inhibited acids so that the corrosion 
products may be removed without re 
moving appreciable quantities of unaf 
fected material. Weight loss is reported 
in terms of inches of penetration per 
year and milligrams per square deci 


meter per day. In turn this can be 
translated into terms of the anticipated 
life of equipment and probable con 
tamination of product in parts per 
million, respectively. 

When these tests indicate a relatively 
high corrosion rate on common materi- 
als of construction, the materials engi- 
neer talks with the chemist to determine 
in what ways the process might be 
changed to minimize corrosion. This 
may sometimes be accomplished by a 
change in the kind or concentrations 
of reagents, as by a change from HC1 to 
H,SO, or by maintaining strength of 
acid during a separation by starting 
with a stronger acid 

In one particular case the chemist 
had used cuprous chloride and the cor 
rosion rate on corrosion resistant metal 
was over .1 in. penetration per year 
By changing to copper sulfate, the cor- 
rosion rate on either stainless steel or 
mild steel was usably low 

In other cases, a change in the order 





TABLE 1—EFFECT OF AIR ON CORROSION BY NON-OXIDIZING ACIDS 
Average Penetration in inches per Yeor at Room Temperature 
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Mild steel 
Mild steel 
Mild steel 


Mild steel 
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Acetic 
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in which reagents are added makes 
marked differences. Some raw materi 
als, intermediates and finished prod- 
ucts are corrosion inhibitors and, in the 
quantities in which they occur, they 
suppress corrosion markedly. Most or- 
ganic amines, ketones and aldehydes 
and organic sulfur derivatives are effec- 
tive inhibitors. If they are added to 
the acids involved, some of them are 
over 90% effective in preventing 
attack. 

Original equipment 
that may be used for pilot plant de 
velopment is made on the basis of re 
sults of the corrosion tests run in the 
research laboratory. But during the 
pilot plant runs, it is possible to secure 
more definite corrosion and contamina- 
tion figures. Larger test spec imens may 
be utilized so that effects on the physi- 
cal properties of the materials may be 
evaluated 

In order to evaluate possibilities of 
residual or applied stresses in 5 
ment causing stress-corrosion cracking 
in the environment being considered, 
stressed specimens of the materials be 
ing considered are exposed. If there 
is some likelihood that the equipment 
will have to be field welded where it 
will not be convenient to stress-relieve 
the unit after welding, specimens in the 
as-welded condition are used and 
stressed to about 40,000 psi 


selection of 


Stress Corrosion Cracking 


Many and varied types of corrosion 
test specimens may be exposed in the 
pilot plant or in operating equipment 
In general, they are made up to repre- 
sent as close an approach to the same 
material, in the same surface condition 
and fabricated by the same techniques, 
as in the anticipated structure. A stock 
of metals is purchased under the same 
ASTM specifications set up as standard 
fir the engineering department 

Specimens are mounted on holders 
that electrically insulate them from each 
other and from other metallic contacts 
Non-metallic spacers and insulators are 
so constructed that they tend to set up 
concentration or solution cell attack 
and will tend to indicate whether the 
metal will be susceptible to pitting at 
tack in the proposed service 

Effect of velocities on corrosion can 
be evaluated by observing pumps and 
by attaching corrosion test specimen at 
various distances from the shaft on 
agitator blades 

Laboratory corrosion tests may be set 
up to study changes in variables, such 
as reagent concentrations, velocities, 
suction, temperature and their effect on 
corrosion rate 

In operating plants, corrosion tests 
are carried out wherever equipment is 
not lasting as long as desired or where 
there is an undesirable effect on the 
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TABLE 2—EFFECT OF AIR ON CORROSION, OXIDIZING ACIDS OR OXIDE-PROTECTED METAL 
Average Penetration in inches per Yeor et Room Temperature 


Metal Acid 


Mild steel 
Mild steel 
Mild steel 
Mild steel 
17-chrome 

stainless 


Aluminum 
Aluminum 
Aluminum 
Aluminum 
Aluminum 


Aluminum Acetic 


Lead HNO 
Lead H.SO, 
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product. These tests are run in accord 
ance with ASTM designation A 224-46 
on Conducting Plant Corrosion Tests 

When designing new equipment or 
maintaining existing equipment, some 
of the fundamental principles that gov 
ern corrosion rates are as follows 


Temperature 


The change of corrosion rate with 
temperature is usually in line with the 
ordinary limits of reaction velocity, 
say, double to four times the rate for 
a rise of 50°F. However, in some 
cases, Corrosion rate may be lowered by 
increase in temperature (as by keeping 
above the dew point and decreasing 
the solubility, particularly oxygen, of 
gases in water. In other cases, the rate 
is increased tremendously by solution 
of protective films and localized by 
temperature differences, as at hot spots 

For each installation, the following 
questions should be answered 

1. Is the temperature distribution as 
uniform as possible ? 

2. Is operation at the optimum tem 
perature for long equipment life? 





TABLE 3—GALVANIC SERIES 
Corroded end (anodic) 


Magnesium 

Aluminum 

Duralumin 

Zinc 

Cadmium 

iron 

Steel and cast iron 
Chromium-iron (active) 
Chromium-nickel-iron (active) 
Soft solder 

Tin 

Leod 

Nickel 

Brasses 

Bronzes 

Nickel-copper alloys 
Copper 

Chromium-iron (passive) 
Chromium-nickel-iron (passive) 
Silver solder 

Silver 

Gold 

Graphite 

Platinum 


Protected end (cathodic) 
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3. Isit possible to substitute internal 
heating for external ? 

i. Is it justifiable to decrease the lite 
of the equipment in order to bring the 
temperature up rapidly ? 

5. Would it be more economical to 
increase reaction time at a lower tem 
perature and thus increase equipment 
life? 

6. Could stronger reagents and op 
eration at lower temperatures be used ? 

Is the right medium for heat 
transfer being used ? 

8. Is the temperature of the heat 
transfer medium as low as is consistent 
with reasonable heat transfer? Metal 
wall temperature is the controlling ten 
perature for corrosion rate 

9. Is temperature of equipment above 
the dew point ? 


Aeration 


Effect of dissolved oxygen may be of 
predominating importance, particular 
ly in dilute solutions of non-oxidizing 
acids. Table 1 shows penetration of 
metals by various acid solutions with 
and without air 

Effect of oxygen in the corrosion rate 
of monel metal by 5% sulfuric acid at 
room temperature has been shown to 
be a linear function of the concentra 
tion of oxygen except for concentra 
tions approaching zero 

In strongly oxidizing acids or with 
metals that depend on an oxide coating 
tor corrosion protection, oxygen does 
not increase corrosion appreciably and 
in some cases decreases it, as indwated 
in Table 2 on the effect of air 


Differential Aeration 


Where aeration is not uniform, cor 
rosion tends to take place in the area 
where oxygen has the least access. This 
is due to imperfections in the prot 
tive oxide coating and the depolarizing 
effect of oxygen. Anodic (corroding) 
areas are formed where the oxide tilm 
is weakest and the hydrogen ions de 
posited on the cathodic 
areas are removed by the depolarizing 
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TABLE 4—EFFICIENCY OF CORROSION INHIBITORS IN NORMAL SULFURIC ACID 


Nitrogen 


Per cent 
containing ffectiy 


Per cent 
ber A ne g effective 





Methyl amine 
Ethyl amine 


Propy! amine 
Aniline 


ao 
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Methyl aniline 


Quinoline 
Propy! aniline 
2-3 nylidine 
Di-buty! aniline 
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Acetone 12 
Methyl ethyl ketone 25 
Methy! propy! ketone 35 
Quinone 

Di-ethy! ketone 

Ethy! propyl! ketone 

Acetony!l acetone 

Acetophenone 


Sulfur 
containing 
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TABLE 5—ORGANIC BARRIERS TO CORROSION 


Elastomers 


Butadine acrylonitrile 
Butadine styrene 
Chiorprene 

Ethyl polysulfide 


Buna N 
Buna S$ 
Neoprene 
Thipkol 
Natural 





effect of oxygen, thus setting up and 
accelerating electrolytic corrosion. Dif- 
ferential aeration effect may be caused 
by deposits of rust, dirt, grease or prod- 
uct that tend to prevent oxygen having 
free access to the whole surface. 

Presence of oxygen, or other oxidiz- 
ing agent, may provide a passivating 
effect. This is particularly true with 
aluminum or stainless steel. It is more 
liable to occur with certain acids and 
oxidizing agents than others. For ex- 
ample, the corrosion rate of 18-8 stain- 
less steel was uniform at 0.08 in. pene- 
tration per year in 3% sulfuric acid 
without air but was 0.0002 in. penetra- 
tion per year with air. 

For each installation, these questions 
in regard to aeration should be an- 
swered: 

1. Can the cover be made air tight ? 

2. How can equipment be best 
protected between batches? 

3. Could a protective neutral at- 
mosphere be used economically ? 

4. Does air, dissolved or otherwise, 
have free access to the whole surface ? 

5. Is the equipment being injured 
by using air to move the materials? 

6. Does the stirring action draw air 
into the charge? 

7. Would it pay to exhaust all air 
from the system ? 

8. Would it pay to remove all the 
air from the corrosive substance (as 
by vacuum deaeration of water) ? 

9. In stainless or aluminum equip- 
ment, is sufficient air, oxidizer, or oc- 
casional passivation provided ? 

10. Can an inhibitor, such as sodi- 
um silicate, sodium hexa meta phos- 
phate, or dichromate in condenser 
water, be used to counteract the effect 
of dissolved oxygen? 

11. As oxygen solubility increases 
with pressure, can pressure be lower ? 
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12. Can the liquid-vapor interface 
(wind and water line) be changed 
periodically ? 


Agitation 


Increase in the motion of the corrod- 
ing solution accelerates corrosion by 
removing inhibiting films, by bringing 
more oxygen to the surface of the metal 
and, where concentrations are low, by 
bringing more corrosive to the metal 
surface. Turbulent flow increases cor- 
rosion markedly. Cavitation results in 
rapid failure. 

Questions on agitation that should 
be answered are: 

1. Are stirrers, agitators, impellers, 
and other moving parts operating as 
slowly as possible? 

2. Is the agitator drawing air into 
the charge? 

3. Could the pipe lines be larger 
so that velocities could be reduced ? 

4. Can turbulence be eliminated ? 

5. Can cavitation be prevented by 
a change in pump characteristics, in- 
creased suction head, lowered tempera- 
tures, decreased viscosity or lower im- 
peller speed ? 

6. Can a material more resistant to 
abrasion be utilized ? 

7. Can abrasives be eliminated ? 

8. Can wear plates be installed ? 

9. Would a stirrer of different de- 
sign reduce corrosion rate? 

10. Are baffles necessary ? 

11. Is agitation uniform? 


Local Corrosion or Pitting 


Even with relatively low uniform 
corrosion rates, failure from galvanic 
action may take place rapidly by local- 
ized attack. Some of the factors that 
influence localization of corrosion are: 

Dissimilar metals in contact —In 
general, the greater the distance in the 


galvanic series between two metals, 
Table 3, the more rapidly corrosion ot 
the less noble metal takes place. In the 
series, metals grouped together have no 
strong tendency to produce galvanic 
corrosion on each other; connecting 
two metals distant on the list tends to 
corrode the one higher on the list. 

The series shows the tendency to- 
ward galvanic action, but actual elec- 
trolytic attack depends on several fac- 
tors as follows: 

(a) The circuit must be complete 
through conducting metals and solu- 
tions.' Metals are usually good conduc- 
tors and allow easy passage of current, 
but serious resistance may develop in 
the solution and in the metal contacts. 
Distilled water and many organic com- 
pounds are such poor conductors that 
galvanic corrosion is unusual in them. 
Joints may be insulated by rubber, 
plastics, fiber, wood or ceramic ma- 
terials so as to prevent galvanic action 

(b) Formation of hydrogen on the 
cathodic surface and insoluble protec- 
tive films may slow or stop galvanic 
attack by polarization. Attack may be 
accelerated by removal of the hydrogen 
with oxygen, an oxidizer, or forma 
tion of H,,. 

(c) Where sheets of different com- 
position meet at an edge, all galvanic 
action may be close to the seam, except 
in electrolytes of high conductivity. 

(d) In general, the larger the ratio 
of cathodic area to anodic area, the 
faster corrosion of the anodic area takes 
place. In good conducting solutions, a 
steel rivet in copper or nickel sheet is 
rapidly corroded, but a copper or nickel 
rivet in a steel sheet will produce little 
corrosion except at the contact. 

Concentration or Solution-Cell At- 
tack — An electrolytic corrosion cell 
may be developed by: 

1. Two different metals in the same 
electrolyte (galvanic corrosion). 

2. Metals in different electrolytes. 

3. The same metal in two concen- 
trations of the same electrolyte. 

4. The same metal in different elec- 
trolytes. 

5. Differential aeration. 

Whenever corrosion takes place, the 
corroding film changes chemically, 
tending toward exhaustion of the cor- 
roding constituent at the point where 
corrosion starts. Any solid product of 
corrosion concentrates and tends to pre- 
vent the replenishing of the corroding 
medium. In neighboring areas, where, 
for any reason, the corrosion has been 
less active, the corroding medium has 
better access to the metal, and the dif.- 
ferences in concentration in the contact 
film set up an electric cell, with the 
protected portion becoming the anode 
and that open to corroding solution, 


INDUSTRY AND POWER * January, 1951 





the cathode. Any point over which the 
solid corrosion product begins to con- 
centrate thus becomes anodic and be- 
comes more so as corrosion proceeds. 

Corrosion-Faligue Cracks—Damage 
to metal from exposure to cyclic or 
fatigue stresses may be intensified very 
markedly by exposure at the same time 
to a corrosive atmosphere or solution. 
Corrosion of the surface of metal 
lowers its fatigue resistance. Fatigue 
stresses accelerate corrosive action 
Corrosion simultaneous with “atigue 
stresses leads to rapid failure by‘corro- 
sion-fatigue cracks. 

Corrosion Cracking — This differs 
from corrosion-fatigue in that the 
stresses are static rather than dynamic 
These static stresses ordinarily exist in 
metal from the strain of cold work or 
from fabricating temperature differen- 
tials. Corrosion that produces cracking 
of this nature is intergranular. The 
most common example is caustic em- 
brittlement of some metals. 


Analysis of Local Effects 


The following questions should be 
answered in regard to localized cor- 
rosion: 

1. Is there a galvanic couple set up 
between two different metals, and, if 
so, could it be corrected by insulation 
or an imposed emf? 

2. Are components such as rivets, 
bolts and thermometer wells that have 
fairly small areas on the anodic end of 
the series as compared to the large 
areas? They should be kept cathodic 

3. Is the corrosion subject to cath- 
ode or anode control by an inhibitor? 

4. Could depolarization be pre- 
vented by elimination of oxygen or 
oxidizers ? 

5. Have irregularities in the sur 
face or in the tool design been contribu- 
ting to concentration cell attack? 

6. Have dirt or corrosion products 
been allowed to accumulate? 

7. Do vibration, bending, or tor- 
sional stresses coexist with corrosion ? 

8. Have sharp notches, threads or 
fillets been eliminated if possible ? 

9. Have nickel or steel vessels used 
to handle alkalies been properly stress- 
relieved ? 

10. Is an annealed, low-carbon 
nickel being.used for caustic fusions? 

11. Could the cathodic areas be 

“covered with an organic barrier? Do 
not coat the anode, if the cathode is 
bare or penetration rate will increase. 


Corrosion Inhibitors 


Organic inhibitors of corrosion usu- 
ally form the onium compounds which 
ionize readily. They usually contain 
ammonium, oxonium or sulphonium 
groups (—N=—, —C—O or —°\ In 





Plastics 
Melamine 


TABLE 6—RESISTANCE OF CORROSION INHIBITORS TO VARIOUS AGENTS 
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general, the larger the molecular 
weight and the more aliphatic radicals 
on the rings, the better the inhibition 
of corrosion. The approximate order 
for relative effectiveness in reducing 
corrosion in normal sulfuric acid at 
25°C. is shown in Table 4. Effective- 
ness is expressed as a percentage of com- 
plete protection. 

Any organic base, many proteins, or 
positively charged colloids will act as 
an inhibitor of corrosion. However, 
they must be soluble or peptized in di- 
lute acid. 

1. A good many commonly occur- 
ring materials are good corrosion in- 
hibitors. Is full advantage taken of 
them? 

2. Are inhibitors swept off with too 
vigorous stirring ? 

3. Are the vessel walls heated above 
the effective temperatures ? 

4. Are inhibitors added at the most 
effective time, or are acids put in first 
and the organic inhibitors added after 
the harm has been done? 

5. When corrosive mother liquors 
are to be recycled in a process that in- 
volves an organic inhibitor, could it be 
added to facilitate storage ? 

6. The organic inhibitors of corro- 
sion will permit acid to dissolve rust 
or salts of metals and materially reduce 
corrosion of the parent metal. Is ad- 
vantage taken of our acid-containing 
mother liquors which already contain 
an effective inhibitor, for example, ni- 
grosine mother liquor for pickling 
condensers ? 

7. Other organic inhibitors are dex- 
trine, molasses, flour, oils, gelatin, tan- 
nin, furfural, sterin, starch, linseed oil, 
turkish red oil, glue and soot. 

8. Remember that if too little inhibi- 
tor is used, pitting attack will take 
place. 

With the recent advances in formu- 
lating paints and protective coatings 
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and improved methods for applying 
them, there is probably an answer for 
every existing corrosive condition on 
structural steel in the plant. Selection 
of the most suitable protective coating 
can be made from panel tests. Then, 
with proper surface preparation such 
as flame descaling and dehydrating, 
sand blasting and use of inhibitive 
primers, with dry conditions during ap- 
plication and time enough to do the 
job right, a good job can be assured. 
Some organic barriers to corrosion are 
given in Table 5 

Idle equipment should be protected 
with slushing oil. 

Water lines, condensers and like 
components can be protected by main 
taining a protective film with small 
additions of such materials as sodium 
dichromate, silicate or hexa meta phos 
phate to the water. 


Cathodic Protection 


It is possible and, in some cases, 
economical to protect equipment by 
imposing an outside electric voltage to 
reverse the currents usually set up in 
corrosion. Pipe lines, heating coils, 
water tanks and the like have been pro- 
tected from corrosion in this manner 

By designing away from the factors 
that accelerate corrosion and with prop- 
er choice of materials that have great 
corrosion and erosion resistance where 
they are necessary, plant costs may be 
kept low and maintenance costs re 
duced to a minimum 
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ACIDIZING 
WELLS 


Increases Water Supply 


After biological growths were cleaned from 
wells, water yield increased 300 per cent. 


Chlorination now prevents further growths 


HORACE |. WOOD, Senior Water Engineer, 
Central Engineering Department 


LOGGING of water screens and 
formation of bacteria and tung! 
on heat exchangers at Cyanamid’s New 
Castle, Pa. plant necessitated cleaning 
of deep wells that supply water for 
service and process operations. After 
studying several cleaning methods- 
surging, brushing and acidizing—it was 
decided to use the latter, and then to 
follow it with intermittent chlorine 
treatment to prevent bacteria growth 
Two wells were thus cleaned by 
acidizing, which increased their yield 
approximately 300 per cent at several 
pumping rates. This means that for 
the same pumping rate, the water level 
in each well was higher after the acid 
treatment, which resulted in somewhat 
lower pumping costs; on the other 
hand, it means that for the same pump- 
ing level, water was withdrawn from 
each well at a higher rate after the 


o_o 


Hose from acid 
tank truck 





Replace by plair 
pipe when discharging 
spent acid 


Mercury manometer 
on amr line measures 
submergence 8 








This piping arrangement was used to introduce acid into the wells, 
as well as to measure total head, discharge rates, and drawdown. 


acid treatment. Results of tests on one 
well before and after acidizing are 
shown below. 

Piping and gages were arranged as 
shown in the above drawing to intro- 
duce acid into the wells and to test 
their yield after treatment. An orifice 
tube attached to the discharge pipe was 
used to measure the pumping rate, the 
latter being ascertained from tables 
and curves based on calibration of 
orifice meters. Pumping rate was al- 
justed by regulating the valve in the 
discharge line 

Before testing, the existing static 
level was determined by means of an 
air pump and mercury manometer. 
Submergence of the air line was ob- 
tained from the manometer readings 
This value in feet of water subtracted 
from the length of the air line gave 
the distance from the base of the pump 


Nomenclature: A = air-line length; B and B’ = air line submergence; 
S = static level — A — B; PL = pumping level = A — B’; D = draw- 
down = PL — S. Air line and manometer were used fo find static level 


to the water, or static, level. Similar 
measurements, while pumping at dif- 
ferent rates, gave the pumping level 
(PL). The difference between pump- 
ing and static level is drawdown, which 
is indicated in the above drawing 

The acid treatment of the wells was 
carried out in two steps. Following the 
preliminary yield test on the clogged 
well, 350 gal of approximately 30 per 
cent inhibited muriatic acid was pumped 
from a tank truck through the well 
pump and into the well. This was 
allowed to stand in the well for about 
| hr with occasional surging by starting 
and stopping the well pump 

A second charge of 650 gal of acid 
was then pumped into the well and 
allowed to stand with occasional surg- 
ing for approximately 21/hr before 
being pumped to waste. Yield tests 
were then conducted 
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AMERICAN CYANAMID cco Buh? DRAFT 
FANS 


These two “Buffalo” Induced Draft Fans 
take it, day in and day out. This is part of 


ent construction so that they can be easily 
recently installed powerhouse equipment 


serviced, they are equally recognized for 
in the Bridgeville plant of the American their sturdy design and lack of vibration. 
Cyanamid Company. ; ; 6 : 

For “staying power™ (and that’s always 
“Buffalo” Mechanical Draft Fans are built the cheapest power ), make “Buffalo” Fans 
to take punishment as well as to deliver your choice. WRITE FOR ENGINEER- 
efficiently. Well known for their conveni- ING BULLETIN 3750. 


BUFFALO FORGE COMPANY 


527 BROADWAY, BUFFALO, N. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. Branch offices in all Principal ~ tn 


VENTILATING AIR WASHING AIR TEMPERING INDUCED DRAFT 


EXHAUSTING 
FORCED DRAFT \elele) Ei, Te) HEATING 


PRESSURE BLOWING 
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LUNKENHEIMER 
. + The Steel Valve With 
A Priceless Ingredient 


Into every heat of Lunkenheimer molten steel 
goes one ingredient that no other valve foundry 
can duplicate. It’s not measured in ounces or 
pounds — but in generations . . . of tradition. 
It is pride in the kind of workmanship that has 
made Lunkenheimer universally respected as 
the one great name in valves. 





Engineers are accustomed to dealing in facts — 
not intangibles. But every realistic engineer 
knows that molten steel is tricky stuff to handle. 
It demands more from the workman than 
simple attention. Quality valves—safe valves — 
are not made by formula alone, but by care . . . 
interest . . . pride in an unbroken tradition 
of fine workmanship. At Lunkenheimer, that 
tradition goes back to 1862. 


Lunkenheimer’s priceless ingredient will al- 
ways be intangible, but it can be expressed in 
terms of one interesting fact: there is mo 
instance on record where a Lunkenheimer 
steel valve has ruptured due to defective metal. 
For more facts — and for information relat- 
ing to your specific steel valve application — 
write immediately to The Lunkenheimer Co., 
P. O. Box No. 360B, Annex Delivery Station, 
Cincinnati 14, Ohio. 


STEEL + IRON + BRONZE 


LU WN ENHEIMER 
LrCat NAME IN VALVES 


L-750-138 


INDUSTRY AND POWER * January, 1951 





Mlaut Eugineers Handbook 


COMPILED BY GENE FELLER 


FEEDING A CONVEYER 


WILBUR G. HUDSON, Consulting Engineer 


tew initial feet of shorter pitch or 
smaller diameter helix, (2) the con 
tinuous-flow machine, which is self- 
loading to capacity and, (3) to some 
extent the pneumatic conveyer. Char 


ONTROL of the feed rate to a 
E; conveyer or elevator usually is a 
requisite for satisfactory performance 
Exceptions are: (1) the screw convey 
er, which controls its own feed by a 





Fabric 
( 7 Dust-tight cover 
f —Moteria/ 











iN 
“About 5 or 6 degrees 


Air chamber 
Air pressure,3 to 8 oz per sq in. 











Air-activated gravity feeder for pulverized or granular materials. Low-pressure 
air fluidizes the material, which then flows along by gravity in covered chute 


ucteristics Of the material have much 
to do with the type of feeder. With 
flowable pulverized and granular ma 
terials feed control is simple. Large 
jagged lumps present difficulties. 

The reciprocating-plate feeder is, per 
haps, the oldest type, but is passing out 
about as fast as the steam locomotive 
It does its job, but with the objection- 
able features that a reciprocating drive 
is tough to maintain, and when a track 
hopper is partially emptied the ma 
terial churns up and down. A down 
ward slant of the plate improves the 
feed action 

The rotary air-lock gate is specifi 
cally adapted to the pneumatic con 
veyer to prevent blow-out of the air 
stream while feeding material into the 
duct. 

The several types of vibrating feed 
ers, usually actuated by a solenoid, r 
quire far less power than a reciprocat 
ing feeder (1/, to 1 hp for 50 tons per 
hr as compared with 5 hp), do not 
require lubrication, and the feed rate 
can be adjusted while operating by 
varying the vibration intensity. If the 
substance is high in moisture, the ma 
terial may build up, dampening th 
vibrations and slowing the feed 

A recent development of consider 





Adqysting screw fo /eve/ 

Fixed fulcrum 
Head pu/ley 
Worm reduction 


Mofor 


Frame Measuring roller ‘Conveyer be/t 





Scale beam 


Vertical yore 


Scale platform 


Levers 


Slhid ng weight 


Weight hanger 


@ 


~Weighing roller 








The feeder weigher feeds material in a stream of constant 
weight determined by the scale-operated gate. A meter rec- 
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ords the number of feet traveled by the belt, and this 
figure multiplied by wt per ft gives the weight discharged 











able promise is the air-activated grav- 
ity feeder. This is a rectangular trough, 
inclined at about 5 deg., with a porous 
woven canvas partition, through which 
low-pressure air is introduced through- 
out the length of the trough. The 
trough may be covered with a dust- 
tight material. Operation is based on 
the fact that completely aerated pul- 
verized or granular material in sus- 
pension flows readily by gravity. 

The volume of air required is 3 to 
5 cfm per sq ft of fabric. With a trough 
inclination of 6 deg., dry cement moves 
at speeds as high as 1000 ft per min. 
with a bed thickness of from 1 to 5 
in. The idea is not limited to feeders; 
conveyers up to 180 ft long, handling 
200 tph in a trough 14 in. wide, have 


been demonstrated. The path may be 
either straight or laterally curved. 

This must not be confused with the 
pneumatic conveyer, which moves ma- 
terial by a high-velocity air stream. 
The air-activated unit requires but a 
small fraction of the power require- 
ment of a pneumatic conveyer per ton 
per hour handled. As operation de- 
pends on aeration, the machine is 
limited to materials with particles not 
larger than about 14 in. Feed rate is 
readily changed by varying the air pres- 
sure (usually between 3 oz. and 8 oz. 
per sq in.) 

Continuing with puverized and 
granular materials, a a may also 
record the weight of material fed. One 
device feeds the material in a uniform 


stream to a short belt conveyer and 
registers the weight. Another feeds the 
material by weight instead of by vol- 
ume. The method of operation of these 
feeder-weighers is shown. 

Controlled feed of heavy lumpy 
materials usually is by an apron, drum, 
vibrator, or by a chain-curtain. A slow- 
ly rotated drum will roll the lumps 
over at a rate fixed by the speed of ro 
tation. The chain-curtain feeder has 
parallel anchor-type chains moved 
slowly by a line of motor driven trac- 
tion wheels over which the chains are 
looped. The feeder is very effective for 
the difficult job of controlling the flow 
of crushed rock and lump coke, both 
of which require very large outlets from 
storage bins 





Vibrator 























Vibrating feeders do not require lubrication, and can be 
adjusted during operation by varying the vibration intensity 


Chain curtain is specifically suited for large lumps. Can 
also serve as a gate, because flow ceases when chain stops 





No Wire Brushing Required for Zinc Painting 


THE MOST EFFECTIVE way to 
add years of life to badly weathered gal- 
vanized roofing or siding is to apply 
metallic zinc paint, which not only 
stops rust, but restores the protection 
supplied by the original zinc coating. 

Hitherto, wire brushing of rusty gal- 
vanized roofing has been considered 
necessary to prepare a perfect surface 
for the application of zinc paint. Now 
wire brushing appears to be unneces- 
sary, according to actual field tests re- 
cently concluded. 

In one instance, the southern expo 
sure of an extremely rusty roof was 
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divided into two sections. One was 
wire brushed, the other brushed with a 
broom, and both were given two 
sprayed coats of metallic zinc paint 
Seven years later, the difference in con 
dition of the two sections was almost 
indiscernible. 

Metallic zinc paint, made by more 
than 150 manufacturers in this coun- 
try, is a mixture of 80% zinc dust and 
20% zinc oxide in linseed or soybean 
oil. It is battleship gray in color (un- 
less coloring is added). One gallon 
weighs about 23 Ib and covers 600 to 
800 sq ft, depending on the condition 


of the surface. Federal Specification TT- 
P-641 permits substitution of limited 
amounts (up to 109%) of coloring ma 
terials for an equivalent percentage of 
zinc oxide. Thus various shades of red, 
green, buff, etc., may be obtained for 
ornamental purposes 

It is best (theoretically) to paint 
zinc-coated corrugated steel before ac- 
tual rusting begins—when dark areas 
are first observed on the surface. On 
roofs, this appearance develops usual 
ly after 10 to 12 years’ service. Insti- 
tute engineers generally recommend 
painting when 10% of the surface 
shows rust. If only spots of rust have 
developed, give them a coat first, then 
paint the entire surface —American 
Zinc Institute 
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Design 


FOR PRODUCING STEAM 


THE MODERN 


Cleaver-Brooks 
MODEL LR 


NOW- A Better Boiler- 
Burner Unit to Utilize Today’s 


Low-Cost Fuels — Heavy Oil and Gas 


The Cleaver-Brooks Model LR is a “trail- 
blazer” in modern self-contained boiler 
design and construction. It makes more 
effective use of today’s low-cost fuels, 
(heavy oils and gas), and you are assured 
of better boiler performance. 


A Brief List of Notable Features: 


- the new Cleaver-Brooks rotary burner 
—simple — compact — precision ma- 
chined — perfect mechanical balance — 
fully automatic — provides unprecedent- 
ed flexibility in burning heavy fuel oils 
or industrial gases. 

— single low-speed, low-power consump- 
tion blower furnishes both primary and 
secondary air for combustion—less weight 


and space requirements — reduction in 
sound levels. 
— totally enclosed, drip and dust-proof 
panel for all major electrical controls. 
— electronic combustion safety devices, 
dual low water cutoffs — are standard 
equipment. 
— simplified design of combination gas- 
oil burner permits change-over from oil 
to gas or vice versa in less than a minute. 
- improved design of boiler furnace and 
liberal heating surfaces provide greatest 
economy with all fuels. 
— boilers of all-welded construction 
meet standards of A.S.M.E. boiler code 
and leading underwriters — burner ap- 
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A .. Wan the cow 
Cleaver-Brooks Rotary Burner 


proved by recognized national agencies. 


The Cleaver-Brooks Model LR self- 
contained boilers are of a highly devel- 
oped four-pass fire tube design tested 
and proved by factory and field experience 
on several thousand boilers of this type. 


Write for complete specifications, dimen- 
sion data, firing rates. 


CLEAVER - BROOKS 
COMPANY 
335 EAST KEEFE AVENUE 
MuUWAUKEE 12, WISCONSIN 
Now Ready: Bulletin SG 142 con QQ = 
teins detoiled doto and descrip 


tion of the MODEL LR. Send for 
your copy todoy! 


te 
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Short, “boiled-down" paragraphs on the 


most interesting recent events and devel- 


opments in American industrial plants. 














Hypersonic Test Tunnel Develops Winds 
More Than Ten Times the Speed of Sound 


Speeds of more than ten times the velocity of sound are 
being obtained in a recently completed hypersonic wind 
tunnel on the campus at the California Institute of Tech- 
nology, Pasadena. The tunnel was designed and built for 


the Institute and the Army Ordnance Department to provide 
vitally needed information for use in design of future 
missiles at speeds well above those of present day rockets 
and missiles 

Air, at pressures as high as 1,000 psi, is provided by rotary 
vane type and double-acting re iprocating type compressors 
The piping arrangement of the compressors can be varied 
by valves to provide series or parallel compression. 

The test section, in which models are mounted, is only 
five by five inches, although the entire tunnel has an over 
ill length of four feet. This includes a region of accelera 
tion downstream from the nozzle throat, the test section, and 
the diffuser section, where the process of slowing down the 
air takes place. Courtesy General Electric Co 


Civil Service Examinations Open for 
Engineers at Wright-Patterson AF Base 


The U. S. Civil Service Commission has announced an 
examination to fill engineer positions in various branches, 
paying $4,600 and $5,400 a year. The positions are located 
at the Wright-Patterson Air Force Base and the 862nd AF 
Specialized Depot, Dayton, Ohio 

Applicants must have completed a four-year college en 
gineering course or have had four years of technical engi- 
neering experience or a combination of such education and 
experience. In addition, they must have had at least two 
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years of professional experience. Graduate study in eng 
neering may be substituted for the experience required for 
the $4,600 a year jobs and for part of the experience re 
quired for those paying $5,400 a year. No written test wil 
be given. The age limits, 18 to 62 years, will be waived for 
persons with veteran preference 

Full information and application forms may be secured 
from most first- and second-class post offices, from civil 
service regional offices, or from the U. S. Civil Service Com 
mission, Washington 25; D. C. Applications must be filed 
with the Executive Secretary, Board of U. S. Civil Service 
Examiners, Wright-Patterson Air Force Base, Dayton, Ohi« 
They will be accepted until further notice 


Unique Testing Apparatus Developed 
for Performance Tests on Superchargers 


A new development only recently put into operation at 
the Cooper- Bessemer Corp.'s Mt. Vernon (Ohio) plant, now 
makes possible complete performance tests of each exhaust- 
driven supercharger prior to installation on its engine. By 
means of the testing apparatus, specially designed by this 
manufacturer, each supercharger is performance tested under 
conditions of loads and temperatures well in excess of those 
on the engine for which it has been built 

More commonly referred to as a ‘‘boot strap’’ tester, the 
new rig makes provision for each supercharger to propel 
itself. In operation, air discharged from the supercharger s 
centrifugal compressor is directed through an oil fired com- 
bustion chamber. The heated air is then piped through the 
supercharger’s gas turbine, driving, in turn, the same cen- 
trifugal compressor unit, before being discharged into the 
atmosphere. Variations in load are determined by the 
amount of air discharged from the centrifugal compresso 
Temperature is governed by the rate of combustion in th 
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heating chamber. Thus any practical combination of operat- 
ing temperature and load known to exist on a gas, diesel or 
dual-fuel engine can be quickly duplicated at little expense 
on the test floor. 


Ultrasonic "Stethoscope" Finds Flaws in 
Massive Steel Parts for Generators 


A Sperry Ultrasonic Reflectoscope that enables engineers 
to examine solid pieces of steel by means of sound waves is 


LINEAL SHRINKAGE 
~ 1% 





being used by the Westinghouse Electric Corp. to assure 
flawless quality in their giant electric generators 

With this new technique, ultra high-frequency sound 
waves are transmitted through steel parts. By using a crystal 
similar to that used in most phonograph pick-up arms, ele« 
trical impulses are changed into sound waves. When pro 
jected through the metal, tiny cracks, cavities or foreign 
particles in the metal reflect sound waves back to the crystal 
Such reflections, changed back into electrical impulses, ap 
pear as bright vertical lines on the viewing screen of an 
electronic receiver 

By measuring the time it takes a sound wave to go through 
the metal and bounce back to the crystal, metallurgists can 
find the exact location of any flaw. When the metal is flaw 
less throughout, the sound waves reflect from the opposite 
side of the object. The reflected sound reveals the quality of 
the metal as accurately as an x-ray while penetrating thick 
nesses that x-rays cannot reach. The new testing process is 
called “supersonic” because the word refers to sound waves 
at frequencies beyond the range of human hearing. 


West Penn System Expands Generating 
Facilities at Two Company Plants 


The West Penn Electric System, of which the West Penn 
Power Company is a part, has announced plans for a new 
electric generating station of 150,000 kw to be built in 
Albright, Preston county, W. Va., at a cost of approximately 
$20,000,000. 

The new power plant will be built by the Monongahela 
Power Co. and a subsidiary of the Potomac Edison Co., also 
part of the West Penn Electric System. The first of two 





( Continued on page 157 ) | 
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quis MAN 


will put your 
PUMPING OPERATIONS 


on a 
PAYING 


s BASIS 


Ts 
“mM 


he’s a 
WEINMAN SPECIALIST 


This moan symbolic of the entire WEINMAN 
organization has the latest pumping infor- 
mation at his fingertips. He can look at your 
present liquid handling equipment and tell you 





whether it is making you . or costing you 
CASH DOLLARS. Professionally he lives alone 
with centrifugal pumps and likes it. 


For pumps, the ONLY product made by WEIN- Television helps load scrap at Pittsburgh plant of Fisher 
MAN, constitute a challenge that has kept every Body Div., General Motors Corp. Panel controls movement of 
key man and department head completely ab- scrap to baler, baling operation, and loading onto waiting 
gondolas outside building. Television camera, mounted on 
roof, shows operator when the car is loaded and ready fo be 
moved. Inset is enlarged view of television screen at top 


CONTINUOUS TELEVISION SHOW AT WORK 


sorbed for the past tweny-five years 


There's a WEINMAN design that best does 
your pumping job. YOU and your WEINMAN 
representative should establish this important pro- 
duction link at the earliest opportunity. Together 





you can put all of your pumping operations on 
a paying basis. Write, wire or ‘phone. 


GENERAL SERVICE UNIPUMP 





First thing to do in Detroit is check 
in at Hotel Tuller! You'll enjoy 
every minute. Newly modernized. 
Beautifully decorated. Within 
walking distance of all downtown 
stores, theatres and business activ- 
ities .. . yet, you enjoy the ever- 
green atmosphere of Grand Circus 
Park . . . The Tuller Coffee Shop or 
Cafeteria for excellent food 
modestly priced 





Because of its compact design the WEINMAN Unipump is 
extremely useful where installation spoce is limited. it is ¢ re) Cc K T Al L L re) u N G E , 
sturdily built ond works against heods up to S00 feet ot ONE OF DETROIT’S FINEST DETROIT S 


economicol cost. Sizes up to 1000 G.P.M. 
800 ROOMS $4575 
Built by Centrifugal Specialists WITH BATH FROM 2 


CONVENIENCE - 
Hotel Tuller ~ comrort: 


286 Spruce Street © Columbus 8 * Ohio Harry E. Paulsen, Mer. QUALITY 
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V-BELTS 


“We don't have to buy belts 

so often since we started using 

Condor Whipcord V-Belts,” say users, 
“and we save on maintenance, need less inven- 


tory, and with all, get better power transmission!” 


Long life is built right into every Condor V-Belt. There- 

fore, these belts have less stretch on your drive, don’t require take- 

up so often. And the engineered straight sidewalls grip pulleys snugly 

and deliver positive power. All the advantages are described in Bulletin 
6868 D, mailed on request. You'll find our hose, flat belting and conveyor belts 


last longer, too. Phone your R/M Distributor. 


MANHATTAN RUBBER DIVISION — PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 


Manufacturers of Mechonicol Rubber Products + Rubber Covered Equipment + Radiator Hose * Fon Belts «+ Broke Linings + Broke 


Blocks + Clutch Facings + Pockings + Asbestos Textiles + Powdered Metol Products + Abrosive & Diamond Wheels + Bowling Balls 


uae 





1-T-E Outdoor Substation 
26,400 /4160 volts 
q Warners Piant 


American Cyanamid Company 
Linden, N.J 


5-KV-150 I-T-E Switchgear 

Peari River, N.Y. Plant 

Lederle Laboratories Division 

American Cyanamid Company 
- 











% 


1-8 AT AMERICAN CYANAMID,.. 


I-T-E switchgear is part of power dis- 
tribution systems in several American 
Cyanamid plants. 

These installations illustrate how 
I-T-E meets customer needs. 

For instance, the outdoor substa- 
tion at Cyanamid’s Warners Plant dem- 
onstrates how I-T-E can accept unit re- 
sponsibility and furnish all the equip- 


ment on one order. And at the Lederle 


For information about 1-T-I 


send for Bulletins 6003-D and 7000-A. 


Laboratories Pearl River Plant, the 
5 KV _ switchboard —-tied in with a 
public utility substation — demonstrates 


I-T-E’s ability to furnish switchgear 


for operation with other equipment. 


Whether it be unit substations or 
5 KV _ switchboards, individually en- 
closed circuit breakers or load centers, 
I-T-E is prepared to handle your switch- 
and meet your needs! 


gear application - 


Multumite Switchgear, 


Or call your 


local 1-T-E representative. He will be glad to help you. 











readers’ guide to 


atlvertised 
products 


BOILER & FURNACE CONSTRUCTION 
UNITS 


1—See page 54. Steam Generating 
Units: A bulletin showing typical instal- 
lations of this firm’s Class VL units for 
power or processing loads, and heating 
will be sent upon request. Henry Vogt 
Machine Co 
2—See page 15. Keystone Generator: 
2-drum water tube boiler, automatic oil 
and gas burner, induced draft fan, op 
erating and safety controls. Easily 
cleaned—nationally serviced. Write for 
Bulletin SB-38. Erie City Iron Works. 
3—See page 121. Cleaver-Brooks Steam 
Boilers: Model LR, self-contained boil 
er, makes more effective use of today’s 
low-cost fuels (heavy oils and gas), 
gives better boiler performance. Write 
for complete specifications, dimension 
data, firing rates. Cleaver-Brooks Com 
pany: 
4—See page 165. Gas Stand-By Plants: 
LP Gas Stand-By Plants start im- 
mediately, operate efficiently, inter- 
changeable with present gas. Protect 
vital production during normal fuel 
shortage. Write for full particulars. H. 
Emerson Thomas & Associates, Inc. 
5—See page 157. Amesteam Generator: 
Dependable, quick steaming unit. Mini 
mum installation expense, economical 
operation. Write for latest free bulletin 
Ames Iron Works. 
6—See page 37. Powermaster Genera- 
tors: Send coupon for latest catalog 
showing Powermaster’s cost-cutting ad- 
vantages in providing dependable steam 
and hot water at lowest costs. Write to 
day. Orr & Sembower, Inc. 
7—See page 148. Firebox Type Boilers: 
Especially adapted for high pressure 
10 to 304 hp, 100, 125, 150 Ib wp. Send 
for full information and free 6 in. scale 
with pipe diameter markings. Kewanee 
soiler Corp. 
8—See page 132. Packaged Steam Gen- 
erators: New, fully illustrated Catalog 
202 gives complete details for units 
available in 17 sizes. Write today, 
Superior Combustion Industries, Inc. 
9—See page 129. Preferred Unit Steam 
Generator: Check the important features 
of Preferred Unit Steam Generators 
that assure efficient economical service 
tor an average of 25 years. Write for 
Bulletin 1000 today. Preferred Utilities 
Mfg. Corp. 


CLEANERS AND BLOWERS 


10—See page 141. Vacuum Cleaning 
Units: Write for Spencer Bulletin No 
144, gives complete information on 
Spencer stationary vacuum cleaning 
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Here you'll find, briefly reviewed, all the booklets and 
leaflets offered in the advertising columns of this issue 
of INDUSTRY AND POWER. For easy reference, this 
listing is divided into various classifications of prod- 
ucts. To get your free copies of literature described 
here and in the corresponding advertisements, turn to 
Page 133 for a postagy-free order card. There, list 
the Key Numbers of the paragraphs below and mail. 


units—handle hot materials, liquids, 
sand, rice, injurious dusts and gasses 
Pay for themselves in a few months 
Spencer Turbine Company. 

11—See page 32. Axial Flow Blowers: 
Wing forced draft blowers are noted for 
simple, rugged construction, compact 
design, highest efficiency, quiet per 
formance, built-in voltal vanes. Write 
for complete information. L. J. Wing 
Mfg. Co. 

12—See page 161. Combination Blower- 
Suction Cleaner: It's a snap to rid all of 
your equipment of damaging dirt, dust, 
and grit with this portable cleaning tool 
Write for more data. Clements Mig Co 
13—See page 149. Air Conditioning: 
Niagara “Controlled Humidity Method” 
uses little or no mechanical refrigera 
tion for dehumidifying. Saves space, 
maintenance expense, power. Write for 
Bulletin 112. Niagara Blower Co. 
14—See page 155. Vacuum Cleaning 
Systems: Check these free bulletins 
\-794 on 5 hp Hoffco-Vac $50 Portable; 
\-803 on the new Gas-Engine Powered 
Hoffco-Vac $50 Portable; A-752 on 3 
hp Hoffco-Vac $30. See details on page 
155. U. S. Hoffman Machinery Corp 


COMPRESSORS 
15—See page 58. Compressors: Writ 


today for information on I-R compres 
sors, pumps, and ejectors with their 
long-established record of peak, depend 
able service in American Cyanamid 
plants. Ingersoll-Rand. 


DIESEL POWER 


16—See page 31. Muffler System: Fluor 
Series “D” Muffler System gives the 
highest muffling efficiency obtainable 
Needs no redesign of alteration of ex- 
isting plans for installation in new or 
old plants. Requires no more space than 
conventional mufflers. Submit your 
plans for recommendations and quota 
tion today. No obligation. The Fluor 
Corp., Ltd. 


DUST & FLY ASH COLLECTING 
EQUIPMENT 


17—See page 64. Electrical Precipita- 
tion: Write for your free copy of an in- 





For your free copies of this 
new literature and more data 
on advertised products, list the 
key numbers of the descriptive 
SS on one of the 
andy order cards an pg. 133. 
Mail today—postage-free! 











formative booklet which presents full in- 
formation on the Cottrell Precipitator 
It effectively cleans stock gases by re 
moving over 95% of all fly ash par 
ticles. Research Corporation 


ELECTRICAL EQUIPMENT 
18—See page 159. Renewable Fuse: 
Send for free Booklet 206-A that shows 
you the many advantages possible with 
the Powder-Packed custom-built ele 
ment in Trico Fuse. Also request Bul 
letin No. 7 for more details on “Klip 
lok” Test Clamps for heavy duty tem 
porary connections, meter and motor 
testing, jumpers, welding, et« rics 
Fuse Mfg. Co. 
19—See pages 44, 45. Fusetrons: A fuse 
to which is added a thermal cutout of 
fers large time-lag and less electrical re 
sistance. Fits standard fuse blocks and 
may be used throughout entire electric 
system. Send for complete facts about 
Fusetron Dual-Element Fuses. Buss 
mann Mfg. Co. 
20—See page 56. Renewable Fuses: You 
are invited to write for latest catalog for 
more information about Economy “De 
Lay” Renewable Fuses, which give 
safe protection where most overloads oc 
cur—in the 135 to 200% range. Economy 
Fuse and Mfg. Co. 
21—See pages 126, 127. I-T-E Switch- 
gear: If you have any questions on 
modern HV switchgear construction, 
send for Bulletin 7000-A on I-T-E’s 
newest 5 KV Switchgear. Also request 
Bulletin 6003-D, a complete reference 
guide to I-T-E 600V Switchgear as 
semblies. I-T-E Circuit Breaker Co 


FLOOR REPAIRS 
22—See page 158. Instant-Use Floor 
Patch: Tough, plastic material which 
restores broken concrete to_ solid 
smoothness. Run traffic over it im 
mediately. Write for details of free trial 
offer and “Hand Book of Building 
Maintenance”. Flexrock Co. 


FUELS AND FIRING EQUIPMENT 
23—See page 117. Draft Fans: Write 
for Engineering Bulletin 3750. Gives 
complete details on Buffalo induced 
draft fans well known for their con- 
venient construction and sturdy design 
suffalo Forge Company. 
24—See page 47. Vane Control: Sturt« 
vant Vane Control is the economical 
way to obtain variable fan outfit at high 
efficiency. Write for full information 
Westinghouse Electric Corporation, 
Sturtevant Division. 


( Continued on page 130 ) 
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Whos worth more 


Batting Average .350 


The .350 hitter, of course. He’s the “money-player” 
because of a lot of important plus factors . .. a keener 
eye, better timing, a perfect stance, big-league experience. 
The same is true in package boilers, too. The Preferred 
Unit Steam Generator has an important edge because it 
offers a host of cost-saving design extras. 


Take the belt-driven 4700 rpm. Horizontal Rotary Oil 
Burner, for example. It was specially designed by 
Preferred for firing into the elongated furnace of the 
Preferred Unit . . . assures fully automatic — 
even with No. 6 oil and the new catalytic residuals. Its 
patented Voluvalve exactly meters a predetermined 
quantity of oil to the burner regardless of changes in 
temperature, pressure or viscosity. 


Want to know more about what makes the Preferred 
Unit a star performer? Send for Bulletin 1000 giving all 
the facts. 


@ 4-pass, high velocity, gas travel — air cooled shaft and bearings — built 
minimizes tube cleaning maintenance a = to last 30 years. 

by self-cleaning action. ne f © Down-draft gas travel for 80% ther- 
© Staggered tube construction — mini- yf a mal efficiency — proved and guaranteed. 
pose bo = of tube pitting, . ome precipitator developed by 
attains cess Preferred as aid to safe and clean 
@ Anti-stress deck for tube sheet if operation. 

poses. ; © Dual purging cycles for positive eli- 
@ Self-cleaning induced draft fan with ; : mination of gas stratification. 


PREFERRED UTILITIES MFG. CORP., 1860 BROADWAY, NEW YORK 23, N. Y. 


PREFERRED UTILITIES MFG. CORP, “asx? 
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readers’ guide to 
advertised products 


( Continued from page 128 ) 


25—See page 13. Spreader Stoker: Lx 
troit RotoGrate Stoker is described in 
attractive 45 page catalog giving inter 
esting applications to various boiler 
types in wide range of sizes and ca- 
pacities. RotoGrate successfully burns 
wide range of fuel and higher burning 
rates per sq. It. ol grate permut narrower 
boilers with corresponding savings mm 
initial costs in both steam generating 
equipment and building. Write today 
detroit Stoker Company 
26—See pages 42, 43. Hoffman Stokers: 
oe FIRITE stoker success has 
ade spreader stoker firing the dom 
ent method of burning coal in a na 
tional market. Check with any Hoffman 
owner, there are many in your area, 
and consult a Hoffman Engineer in your 
neighborhood. Hoffman Combustion 
Engineering Co. 
27—See page 27. Oil-Gas Burner Unit: 
Enco Type K Burner Unit gives uni 
orm combustion quickly, surely over 
entire load range. Especially accurate 
where your steam demands vary sharp 
ly over short period. Write for free bul 
letins. The Engineer Company 
28—See page 153. Oil Burners: Anthony 
Oil Burners provide perfect atomiza 
tion, clean flame, wide range, and ac 
curate control. Write for complete de 
tails. The Anthony Company. 
HEATING, VENTILATING AND AIR 
CONDITIONING 
sees page 149. Heating Specialists: 
Petro-Chem Development Com 
pany engineers help you solve yur 
heating problems of indirect versus 5 di 
ect heating and economies of both 
Write for information. Petro-Chem De 
velopment Co., Inc 
HEAT EXCHANGERS 
30—See page 156. Hydryer: Pritchard 
hydryers are standard packaged units 
lesigned to reduce dew points of com- 
pressed air and other gases to minus 
40° F. Write for free bulletin No. 16.0 
O80. J. F. Pritchards& Co 
INSTRUMENTS 
31—See page 136. Flat Glass Gages: 
Jerguson flat glass gages save money 
and labor—easy to install, available in 
wide range of sizes, pressures, designs 
ind mater | ri r con plete mn 
lormatior Fuso Gage & Valve 
Company 
32—See page 4. Combustion Control: 
Send today tor Hays 48-page booklet o1 
control systems plus “Case Histories 
n authentic money-saving results. The 
Hays Corporation 
33—See page 162. Automatic Liquid 
Measuring Gages: Write for complete 
details on liquid level gages for measur 
ne liquids of all kinds. Dial readings in 
teet, inches, gallons, pounds or any de 
sired units. The Liquidometer Corp 
34—See page 166. Instruments: Weston 
instruments are designed to simplify 
and speed up electrical and electronic 
installations, production testing, and 
maintenance. Write for booklet. Weston 
Electrical Instrument Corp 
35—See page 148. Analyzers: Send 
coupon for Bulletin 800-A on Gas 
Analysis. Data-packed pages have wide 
range of gas and analysis problems and 
their solutions. Charles Engelhard, Inc 
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36—See page 152. Temperature Re- 
corders: Precision-built for your specific 
eeds. Low-cost protection. Send for 
catalog showing Auto-Lite Tempera- 
ture Recorders and Indicators. The 
Electric Auto-Lite Company 
INSULATION 
37—See page 123. Powerhouse Cement: 
Send for complete information on B-H 
Powerhouse Cement that insulates 
Only one coat needed—gives smooth, 
hard surface. Adheres to blocks, 
blankets and cements. Baldwin-Hill 
Company. 
LUBRICANTS AND FILTERS: PURIFIERS 
AND LUBRICATORS 
38—See pages 35, 36. Lubricants: Stanvil 
Industrial Oils have long proved their 
ability to handle a wide variety of jobs 
They offer these new and important 
savings: longer oil life, greater prote« 
tion against rust. Write for data. If you 
have need for a lubricant with extreme- 
pressure characteristics Necessary to 
maintain strong, protective films of oil 
in the face of high gear loads, write tor 
complete information on Stanogear EP 
Lubricant. Standard Oil Company (In 
liana) 
39—See page 17. Colloidal Graphite: 
Write for Bulletin $426-17A on “dag’ 
colloidal graphite for general lubrica 
tion, extreme temperature lubrication 
parting, impregnation, and paquing 
Acheson Colloids Corporation 
40—See page 41. Oil Purifiers: Perfect 
ly clean lubrication system is the best 
protection any turbine can have. Insure 
our power plant against interrupted 
service with DeLaval Oil Purifiers. Im 
portant data offered free in Bulletin TO 
1. The DeLaval Separator Company 
41—See page 161. Lubricating Oil 
Purifiers: The Hilco line of purifiers, re 
claimers and filters offers complete re 
covery service for all types of lubricat 
ing and industrial oils. Write for free 
literature. Hilliard Corp 
MAINTENANCE 
42—See page 16. Insul-Mastic Protec- 
tive Coatings: Constantly keeping 
fumes, sprays and spillages from reach 
ing metal equipment. Once a tank is 
coated with Insul-Mastic you can forget 
continual maintenance. Write for com 
plete information. Insul-Mastic Cor 
oration of America. 
43—See page 154. Maintenance Equip- 
ment: Write for free 40-page handbook 
n Commutator and Slip Ring Main 
tenance and full information on resur 
facers, precision grinders andi reutters 
flexible abrasive. Send coupon today 
Ideal Industries 
44—See page 153. Valve and be Re- 
seater: Don’t junk expensive obe an 
angle valves, bibbs, fixtures—reseat 
them with the Skinner Valve and Bibb 
Reseater. Easy to use. Pays for itself 
yn first 2 or 3 jobs. Write for more 
formation or order from M. B. Skinner 
Co 
45—See page 131. New Profcoat Metal- 
Reactive Primer P-10: Does not require 
as complete surface cleaning as most 
ther priming methods and works well 
on damp or dry surfaces. Makes p 
a simple yet positive two-step system 
tor orrosion-proofing old or moist 
metal surfaces. Write today for Prufcoat 
Technical Bulletin O12. Prufcoat Lab 
watories, Inc. 
46—See page 162. Free Repair Hand- 
book: 40 pages describing Smooth-On 
repairs that can save you time and 
money 170 illustrations. Write for 


ssible 
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YOUR iree copy now. Smooth-On Mig 
Co 
47—See page 137. Maintenance for 
Metal: Bulletin 1501 tells you all abou 
fHUR-MA-LOX for heat-durable pro 
tection. When you write, ask Dampney 
to supplement this bulletin with a 
specific recommendation for your coat 
ing needs. The Dampney Company 
48—See page 65. Rust Preventive: 
Rust-Oleum seals metal so that no rust 
causing oxygen can reach it. Available 
in a full range of colors. Write for com 
plete catalog. Rust-Oleum Corporation 
MATERIAL HANDLING 
49—See page 33. Systems for Pul- 
verized Fuels: Fificient, clean, low in 
power consumption, absolutely safe 
irom fire and explosion hazards. Con 
veys and dry pulverizes materials. No 
obligation for expert help with 
your conveying problems. Fuller Com 
pany 
50—See page 158. Snatch Blocks: 
WECO Snatch Blocks have self-lubri 
cated bearing, drop side for easy string 
ing and unstringing, forged steel hook 
and sheave for maximum strength 
Write for bulletin. Well Equipment 
Mig. Corp 
51—See page 161. om Pullers, Barge 
Movers: Electric, gasoline, diesel. Write 
for full information on power-driven 
capstans, gypsies, and single and double 
winches for all materials-handling ap 
plications. Silent Hoist & Crane Co 
52—See page 146. Pneumatic Convey- 
ors: These Dracco conveyors save you 
money six ways. Check them in the ad 
vertisement—then write for further in 
tormation. Dracco ( ation 
53—See page 53. Bulk. Materials Han- 
dling Systems: Stephens-Adamson en 
gineers are at your service to solve your 
bulk materials handling problems quick 
ly and economically Write today 
Stephens-Adamson Mfg. Co. 
54—See page 140. Ash Conveyors, Chip 
Conveyors and Related Products: I/lus 
trated catalog giving data on National 
Conveyor Systems tor by-product ma 
terials and ash removal, furnace doors 
feeders, ash gates, etc. All products en 
gineered for high efficiency and long 
life. Conveyors cut operating costs 
the bone. Write today. National Cor 
veyors Company, Inc 
55—See page 150. Electric Vibrators: 
If you have a troublesome bin or hop 
per, write the details to Syntron. Their 
Engineering Department will be glad to 
give you their recommendations witl 
out obligation. Syntron Co 
PACKINGS AND GASKETS 
56—See page 164. Palmetto Packing 
Write for tree Bulletin MP-20. This 
packing, with fabric and binder varied 
to match your service condition, gives 
uniform, 
Greene, 


cost or 


t 


heavier wal construction 
Tweed & Co 

PIPE AND FITTINGS 
57—See page 162. Flexible Metallic 
Hose: “Atlantic” metal hose survives 
most extreme conditions. Seamless or 
interlocking, in bronze, steel, stainless 
steel, monel. Write for Catalog 100. At 
lantic Metal Hose Co., Inc. 

PLANT EQUIPMENT 
58—See page 138. Steel Grating: Bul 
letin NA1140 fully describes the Drav« 
line of Tri-lok grating, safety treads 
open steel flooring, concrete armoring 
and other products. Send for your fre 
copy. Dravo Corporation. 
POWER TRANSMISSION 

59—See page 125. Condor V-Belts: Bul 
letin 6868 D describes all advantages of 


( Continued on page 131 ) 
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ese Whipcord V-Belts—less stretch | 
m your drive, grip pulleys snugly and | 
leliver positive power. Write today 
Raybestos-Manhattan, Inc 
60—See page 49. V-Belts: Yours for th« 
asking. Two valuable “tools” of 
elt drive design and application. (1 
Guide for Selecting or Designing \ 
Belt Drives”. (2) Gates “Industrial 
News”, published monthly. Use coupor 
m page 49. The Gates Rubber Com 
yany 
61—See page 67. Multi-V-Drives: 4 
ertisement describes 5 features to lo 
tor when buying V-belt drives Write 
for Bulletin No. V1400B7F for full de 
tails on Worthington Multi-V-Drives 
ind QD Sheaves. Send coupon today 
Worthington Pump and Machiner 
orporation 
62—See pages 38, 39. Chains: This com 
pany specializes in the manufacture of 
sprocket chains, sprockets and attach 
nents. An inquiry will show you how 
his specialization means better service 
» you. The Union Chain and Mfg. Ce 


PUMPS 

63—See page 26. Controlled Volume 
Chemical Pumps: Milton Roy units in 
clude “Package” systems for Chemically 
treating boiler water and mill water sup 
plies. Long history of accurate, depend 
ibility plus service. Write for complete 
information. Milton Roy Company 
64—See page 12. Pumps: Now with the 
new “Warren-Quimby” combination 

yu have two outstanding names in one 
giving you maximum service for your 
pump requirements. Write for complet 
nformation. Warren Steam Pump Com 
pany, Inc. 
65—See page 160. Free Bulletin: | 
complete information about Viking 
Pumps, write for Bulletin 51SG. You'll 
tind the style and size you need, cor 
rectly engineered to do your job. Viking 
Pump Company. 
66—See page 25. Comprehensive Line 
of Pumps: There are horizontal and ver 
tical type pumps for most services, in 
ill industries. Descriptive Bulletins are 
ivailable on all types upon request 
Peerless Pump Div., Food Machinery 
ind Chemical Corp. 
67—See page 124. Unipumps: For ci 
ficient liquid handling in your plant 
application, installation, replacement 
consult a Weinman representative. Uni 
pumps handle up to 1000 g.p.m., heads 

» 500 ft. The Weinam Pump Mig. ¢ 


REFRACTORIES 

68—See page 29. Refractory Products: 
Ww rite for full details on B & W fire 
brick, castables, mortars, plastics, in 
sulating firebrick. Let Babcock & Wil 
cox solve your refractory problems 
Babcock & Wilcox Co., term ries 
Division. 

69—See page 154. Refractory Cement: 
Bulletin describes Super $3000 Refrac 
tory that protects inside insulation of 
metal ducts, flames and breechings with 


) 


maximum efficiency. Write for Bul-| 


letin R-53. Refractory & Insulation 
Corp. 
( Continued on page 133 ) 


The plont that manufactured the 
acid in this tank truck is protected 
with Prufcoat, as are dozens of 
other sulphuric acid manufacturing 
plonts throughout the country. 
(Names of these plonts on request.) 


Yes, in plants which actually manufacture sulphuric 
acid — the “‘oil of vitriol” that dehydrates, digests and destroys 
- as well as in plants producing other mineral acids, organic acids 
and alkalies, Prufcoat Protective Coatings have been providing posi- 
tive protection against costly corrosion for over ten years now... 
on concrete floors, walls, ceilings, structural steel, pipes, 
tanks, ducts, machinery and equipment. Performance records in 
these chemical manufacturing plants, and in the process industries 
using their highly corrosive products, prove that where acids or 
alkalies destroy, Prufcoat Protects. 


Coat for Coat, Prufcoat Gives More Protection 
at Lower Cost Than Any Other Air-drying Paint 


Economical in original cost as well as in the preventive maintenance terms 
of positive protection against costly corrosion, Prufcoat Protective Coatings 
come ready-to-use in single, five and 55 gallon containers and are available 
in a wide range of attractive colors including green, buff, black, red, white, and 
several shades of gray 

An experienced Prufcoat corrosion engineer will gladly make a Preventive 
Maintenance Survey of your plant. No obligation, of course. Write today, 
describing YOUR corrosion problems 





New Prufcoat Metal-Reactive Primer P-10 

- Does not require as complete surface 
cleaning as most other priming methods 
and works well on damp or dry surfaces 
Makes possible a simple yet positive two- 
step system for corrosion-proofing old or 
moist metal surfaces . Write today for 
Prufcoat Technical Bulletin 012 








PRUFCOAT LABORATORIES, INC. 


50 East 42nd Street, New York City 


MacWA ALIN Acme alellalicialelalacae a: was 
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HOW 


The long-lived efficiency of Superior Steam Gen- 
erators results from fundamentals of design which are 
basically sound. Superior’s 4-pass, down-draft design 
provides a minimum of 5 sq. ft. of heating surface for 
each unit of horsepower rating; and every inch of 
that heating surface is effective. 


WHY 4-PASS? 

Theoretically (from the standpoint of heat transfer 
alone) the fire passes of a perfectly designed fire tube 
boiler would resemble a long, very gradually tapered 
cone surrounded by water. The large end would be 
sized in ratio to the volume and speed of the combus- 
tion gases so that the gases would be crowded into 
the tube and thus ‘‘scrub’’ the walls of the tube, forc- 
ing contact between fire and tube surface. As the 
gases give up their heat to the surrounding water (by 
transfer through the tube) the gases shrink in volume. 
The gradual taper of the tube compensates for this 


j= 


la = 


upetior ombustion 


TE 
[7 
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UPERIOR S 


4-pass design 
gives you. 


shrinkage, maintaining the scrubbing action which 
promotes efficient heat transfer. 

Such a fire tube is impractical; but Superior’s 
4-pass design achieves the same effect. Its 4 passes 
are so designed that each successive pass has a lesser 
number of tubes (and hence a smaller area in cross 
section) for the passage of combustion gases. This is, 
in effect, taper-tube performance which results in 
the maximum practical efficiency of heat transfer .. . 
performance which makes it possible for Superior to 
guarantee more than 80% thermal efficiency under 
field operating conditions. 

Superior Steam Generators are completely factory 
assembled, backed by undivided responsibility. Burn 
gas or oil, or both. Manufactured in 18 sizes from 20 
to 600 b.h.p. for pressures up 250 p.s.i. or for hot 
water. 


Write today for the details in Catalog 202. 


ndustries, inc. 
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reader's guide to 
advertised products 


( Continued from page 131 ) 


REGULATORS AND CONTROLS 
70—See page 61. Temperature Control: 
Powers Regulator automatically com- 
pensates for load changes, results in 
better lubrication, longer cylinder liner 
wear and fewer piston ring replace- 
ments. Send coupon for free analysis of 
your requirements for better tempera- 
ture control. The Powers Regulator Co. 
71—See page 162. Regulators: Valve-in- 
end construction gives you simple, com- 
pact design built for maximum perform- 
ance. Stets Type G are setting new ef- 
ficiency records daily. Write today for 
Bulletin 150. Stets Company. 
72—See page 145. Pressure Controller: 
Mode! 2700 offers accurate proportional 
control, precise response, ease of ad- 
justment. Study all features on the ad- 
vertisement on page 145, then write for 
further complete information. Mason- 
Neilan Regulator Company. 
73—See page 34. d/p Cell: Measures 
flow of viscous or corrosive fluids with- 
out seal pots. Write for complete data 
and the technical report on the savings 
effected at Goodyear with this outstand- 
ing d/p Cell. The Foxboro Company. 
74—See page 157. Temperature Regula- 
tors: Write for Stacon Bulletin 50-1000 
for full details on extra sensitive, ac- 
curate, economical temperature regula- 
tors. Farris Stacon Corporation. 
75—See 57. Combustion Safe- 
guard: ireye provides continuous 
monitoring of oil or gas flame, program- 
ming control for automatic ignition sys- 
tems, boiler water level control and low 
level safeguard. Write for Bulletin 604- 
C. Combustion Control Corp. 
76—See page 66. Pressure and Tempera- 
ture Control: Type ED pressure regu- 
lators assure accurate, dependable con- 
trol with maximum money-saving per- 
formance. In sizes 4%” to 12” for service 
with air, steam, water, oil or gas. Write 
for complete details. Spence Engineer- 
ing Company, Inc. 
77—See page 7. Swartwout Control Bul- 
letins: Write for Bulletins S-15-A and 
S-208A for detailed information on how 
L-1 control keeps condensate level 
within plus or minus %” in horizontal 
subcooled heaters without manual re- 
adjustment! The Swartwout Company. 
78—See page 139. Regulators: Whether 
your service is Steam, Air or Gas, send 
for this New Pressure Temperature and 
Liquid Level Regulator Selection Chart, 
Bulletin 502. Leslie Co 


STEAM TURBINES AND ENGINES 
79—See page 60. Special Tur- 
bines: Many unusual combinations have 
been developed by Terry to meet out- 
of-the-ordinary requirements in turbines 
up to 2000 hp. Write for special pur- 
pose turbine information. The Terry 
Steam Turbine Company. 

e 19. Turbines: Write for 
Bulletin 135 which explains the pilot 
operated excess speed safety trip which 
only Coppus Turbines offer you for ex- 
tra protection for your turbine invest- 
ments. Coppus Engineering Corp. 


TOOLS AND SMALL SPECIALTIES 
81—See page 6. Proto Tools: Write for 
complete catalog of Proto Tools. Proto 
adjustable and pipe wrenches have ex 
tra strength. Plomb Tool Company 
82—See page 150. Tube Expanders: 
Write for Bulletin No. 204-C giving 
complete information of these Wiedeke 
triple-purpose ideal tube expanders for 
B & W and similar boilers. The Gustave 
Wiedeke Company. 

page 142. Controlled Tube 
Rolling: John Crane control simplifies 
expanding of condenser and heat trans 
fer tubes to point where operating skill 
is no longer necessary for perfectly 
rolled tubes. Write for full information 
Crane Packing Company. 

page 159. Tube Cleaners and 
Expanders: Bulletin 47-A contains com 
plete information on Wilson standard 
tube cleaners that fit your special needs 
Bulletin 380 for data on general tube 
expanders. Thomas C. Wilson, Inc. 
85—See page 143. Tube Rolling Con- 


trol: You can be sure of maximum tube 
rolling accuracy, even with inexper 
enced operators, with this new, im 
proved tube rolling control. Advertise 
ment outlines 8 ways it's better. Write 
for free information. Airetool Manuiac 

turing Company 

TRAPS, STRAINERS AND SEPARATORS 
86—See page 167. Yarway Steam Traps: 
Maintain even temperatures because 
they continually sample and respond to 
a trickle of the condensate. Write to 
day for full information on Yarway Im 
pulse Steam Traps. Yarnall-Waring 
Company 

87—See page 52. Steam Traps: Write 
for Selection Chart No. 1600 for recom 
mendations on trapping all kinds of 
equipment, both indoors and out- 

standardized throughout your plant 
Sarco Company, Inc. 

88—See page 138. Steam Traps: Catalog 
No. 250 furnishes complete data on the 
Nicholson line of piston and weight-op 
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erated steam traps. Write for your tree standing records of safety and long 
copy. W. H. Nicholson & Co service due to metal qs and care 
89—See page 2. Steam Trap Handbook: ful workmanship. The Lt nkenheimer 
lables, charts, diagrams and rales for Co 

selecting s make Armstrong's latest 93—See page 59. Crane Valves: |): 
booklet a handy reterence hale tor able quality Crane valves insu 
every engineer brary Write today maintenance costs. Ask 

Armstr M ine Work representative for a demonstrati 

VALVES write for tull details. Crane C« 

90—See page 147. Everlasting Valves: 94—See page 63. Check Valves: ( 
Duplex unit gives doubly-safe boiler man Tilting Dise Che ck Valves 
blow-oti act Everlasting Valve witl the strea ine st 

team assures practically zero man practi all el 

tenance as well as double safety. Write reduced 65% to 

today t 1 i n. Everlasting plete descriptios 

Valves Mig. ¢ 
wer A page y Bronce Globe Valves: 95—See page 144. Auteme atic Valves: 
Renewal lisc—150 Ibs Req juest you opy of « iptir 

steam, 300 Ibs O.W G. Write for full ical catalog. Over 1500 types at 
intort 1 = Fig 106-A sizes of valves engineered t ur |} 
‘Family" to tection through safe, dependable set 
—— page ‘ite. po _ ! Golden-Anderson Valve Specialty ¢ 

mplete steel valve data, write tod 96—See page 152. Rockwell “Valves: 
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and throttling of air, gases, steam, 

liquids, semi-solids. Butterfly and slide 

types—any type manual or automatic 

control. Write for catalog. W. S. Rock- 
vell Company 

97—See page 18. Aloyco Valves: Think 

Nlove alves first if your plant deals 

itl rrosiot lust guard every- 

uct contamination. 

lized engineering assist 

Steel Products Co., Inc 


WATER TREATMENT 
98—See page 46. Sphericone: New 


Graver Sphericone imsures clearest 
tenes water, most etticient use ot 
aterials and space, uniform stress dis- 
butior Write for complete data 
aver Water Conditioning Co 

99—See page 160. Infiltration Collec- 

tors: Write Ranney Method Water 

Supplies for complete intormation on 
riz al infiltration collectors. Ran- 
ey Met 1 Water Supplies, Inc 

100—See page 158. Water Treating 

Equipment: (ict ir copy of fact-filled 

vulletins giving omplete data on 
nual of ite tic equipment in all 

sizes, types and ¢ icities. Hungerford 

& Terry, li 

ely page ll. Filming Amines: 

Send cal Paper $121, “How 

Filmi Prevent Steam and 

Return me rrosion’ Achieves as 

ict is oF < nt reduction in cor 

osion rate! | te today. W.H. & L. D 


02—See page 160. Versene Test Kit: 
P ress of water in 
ir pla t ss tt in twe linutes 
ludes « souahh chemical ton bx more 
han 50 separate tests. Refills availabl 
ull directions in each kit. Write today 
Rersworth Chemical Company 
103—See page 145. Water Treatment: 
W ‘ ed information about 
t ne oblem 
t hes each 
yinal survey of problem to 
nstallation of water purificat 
ent. General Filter ( 
104—See page 55 Storage Tanks: 
ine « 287 . gal 
n storage tar ised by the Americar 
Cyanamid Willow Island Plant. It's 
another examy f the many fabrica- 


tions b ! t in steel, stainless 


equiy 


ult Graver concerning 
ur needs water conditioning 
quipment rave Tank & Mfg. Co., 
ne 
105—See page 21. Hot Process Water 
Softeners: Thousands of installations, 
ike the one at the Gloucester, N. J] 
plant of American Cyanamid described 
n page 21, testify to the soundness of 
Cochrane design and _ construction 
Write for details concerning your par 
ticular po s. Cochrane Corp 
106—See page 3. Water Conditioning: 
Send your water conditioning problems 
Permutit—the only manutacturer of 
all types of water conditioning equip 
ent and of all types of ion exchangers 
The Permutit Company 
WELDING AND CUTTING EQUIPMENT 
107—See page 48. Portable Cutting Ma- 
chine: The Oxweld CM-16 sets up 
juickly x} onl 45 Ib., travels 
directly on the rk, portable. Cuts up 
to 4 in f st in normal use; with 
standard accessories, it cuts materials 
‘ ” thick and it cuts bevels. Boost 
ictior fabricating 
4487 





Le ORES 


Take Your Choice for 


FUEL OIL HEATING 


G-R TYPE B TUBULAR HEATER 


G-R offers you the choice of two different designs 
of fuel oil heater. Both designs are of long-proven 
heating effectiveness and dependability. Both de- 
signs have readily accessible tube interiors and are 
easy to keep clean. Both designs are of sturdy con- 
struction and are lastingly secure against leakage. 


If your requirements are for the heating of large 
quantities of oil, you want the compact, easily 
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handled G-R Type B Heater. 


Where your requirements are for moderate or 
small quantities, with great capacity flexibility and 
a minimum of spare equipment, you want the 
G-R Twin G-Fin Section. 


Write for full information on each of these units, 
and for advice as to the most suitable type of 
heater for your particular plant conditions. 











They keep you out 
of trouble ...and 
Save You Money 


You get a lot of plus 
values... and avoid a 
lot of failure headaches 
and possible accidents 
. . . by using Jerguson 
Flat Glass Gages for 
every liquid level indi- 
cating use. 


Jerguson 
Reflex Gage 
You get the kind of gages and valves 
you want to do YOUR JOB. Jerguson 
offers you the most complete line avail- 
able. Jerguson offers you an engineer- 
ing organization specializing in build- 
ing special gages to meet problems. 


Jerguson Flat Glass Gages save money 
and labor. They are easy to install. 
They stand up . . . you don’t have to 
keep servicing them or replacing the 
glass. They are available in a wide 
range of sizes, pressures, designs and 
materials; also with polished end.stems 
to replace present tubular gages. 


Write us about 
your problems or 
requirements. 


Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 


Representatives in Majer Cities 
Phone Listed Under JERGUSON 





MEETINGS and EXHIBITIONS 


Highlights of coming meetings that will aid executives and engineers in plan- 


ning itineraries. 


For additional information, please write sponsors of meetings 





JANUARY 
Plant Maintenance Show—aiid con 
current conference On maintenance 
techniques will be held in Cleveland 
January 15 to 18. Clapp & Poliak, Inc 
341 Madison Ave., New York City 17 


Heatirg and Ventilating Exposition 
—The Tenth International Heating and 
Ventilating Exposition, also known ag 
the Air Conditioning Exposition, will 
be held at the Commercial Museum it 
Philadelphia, Pa., January 22 to 26, 
1951. The display will be under the 
auspices of the ASH & VE whose 57th 
annual meeting will coincide. 


FEBRUARY 


Industrial Waste Conference—The 
program for this sixth annual confer 
ence, to be held at Purdue University 
on February 21, 22, and 23, 1951, will 
cover developments in waste disposal 
and utilization. Don E. Bloodgood, 
chairman, Purdue Industrial Waste 
Conference, University, Lafayette, Ind 


MARCH 
1951 Conference and Exhibition of 
National Association of Corrosion En- 
gineers will be held at the Statler Hotel, 
New York City, March 13, 14, 15, and 
16. 1951 General Conference Commit 
tee, Box 6120, Philadelphia 15, Pa 


APRIL 


Materials Handling Exposition will 
feature new developments in outdoor 
materials handling at the International 
Amphitheatre, Chicago, April 30-May 4 
Clapp and Poliak, Inc., 341 Madison 
Ave., New York 17, N. Y 


The British Industries Fair will be 
held April 30 through May 11. Heavy 
industry will be centered in Birming- 
ham (England) andvother trades will 
be on display in London. British In- 
formation Services, 30 Rockefeller 
Plaza, New York 20, N. Y 


MAY 

Third World Petroleum Congress 
will be held at The Hague-Scheven 
ingen (Holland) from May 28 to June 
6, 1951. For more information or copies 
of papers, write Office of Secretary, 
USA National Committee, K. G. Mac- 
kenzie, 135 East 42nd St., c/o The Texas 
Co., New York 17, N. Y 


JUNE 

International Commission on Illumi- 
nation will hold an annual session June 
25 to July 4, 1951 in Stockholm, Sweden 
New offices of the LC.I. have been 
opened at 570 Lexington Ave., New 
York, N. Y., under direction of Secre- 
tary General R. J. Whitney 





REVIEWS of RECENT BOOKS... 


The latest books, read by the Plant Engineering Group, are reviewed here for your 


convenience. Write directly to the publisher for those in which you are interested 





Human Limitations 


“Handbook of Human Enginering 
Data,” PB 100 814, published by the 
office of Technical Services and pre 
pared by Tufts Collece ns itut 
Applied Experimental Psychology in 
cooperation with Technical Publica 
tions Division, Jackson & Morcland 
Engineers. 370 pages including graphs, 
charts and tables. Price $5.00. Orders 
should be addressed to the Office of 
Technical Services, U. S. Department 
of Commerce, Washington 25, D. ¢ 
accompanied by a check or money order 
payable to Treasurer of United States 

his handbook is intended, primarily 
for the design engineer and all others 
who deal with the interactions of men 
and machines. It is too often assumed 
that men can learn to do anything. The 
data in this book supply information on 
the practical limits of human perior: 
ance and sensitivity, beyond which man, 
as a control device for machines, begins 

» break down. With the thought that 
nachines of the future must be designed 

ith these human limitations explicity 
onsidered, the handbook represents 
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only the beginning of what is hoped to 
be a continuing and ever expanding 
compilation of data which will help pro- 
vide the plan: with the 
probable characteristics of the average 
individuals who will man the machines 

Eight broad sections deal with: the 
human machine and human engineer 
ing; the human body (anthropromet 
rics); characteristics of vision; factors 
influencing the efficiency of hearing; 
skin sensitivity and proprioception 
(space orientation); motor responses; 
phy siologic al tactors (slee p. tempera 
ture, drugs, et ind intelligence 


r and designer 


Refrigeration 


“Refrigeration Engineering,” by the 
late H. J. Macintire and F. W. Hutch 
inson, protessor of mechanical engi 
neering, University of California. Pub 
lished by John Wiley & Sons, Inc., 440 
Fourth Ave., New York 16, N. Y. 610 
pages with charts, graphs and tables 
Price $6.50 


This modern, expanded edition of the 
late H. J. Macintire’s 30-yr old book is 


January, 1951 





The gleaming black finish you see on these stacks 
at American Cyanamid Company’s Bound Brook, 
New Jersey, plant is THUR-MA-LOX Number 7. 
From its appearance, you might think it newly 
applied. Actually, it’s been in service now for 
almost three years, guarding this metal in all 
weather, at all temperatures from high heat to 
out-of-service cold. 

THUR-MA-LOX provides such full-range protec- 
tion because its unique, patented formulation 


gives you two coatings in one. At crucial heat, 
an inorganic element takes over from the organic 
material that serves so effectively at compara- 
tively low temperatures and THUR-MA-LOX 
fuses to metal. Penetrating steel’s granular 
structure and glazing it with a non-porous 
ceramic film, it takes a grip that’s more than 
surface deep — a bond that permits you to 
measure the durability of THUR-MA-LOX pro- 
tection not in months but in years. 


THUR-MA-LOX is available in black (Number 7) for weather-exposed 
service to 1600°F., and in aluminum (Number 10) for service to 1200°F. 


Bulletin 1501 tells you more about THUR-MA-LOX — and we'll gladly sup- 
plement it with a specific recommendation if you'll tell us about your coating 


needs when you write. 





MAINTENANCE 
FOR METAL 


BOSTON 


For power and processing equipment serving wet or dry. . 
under chemical attack . 
engineered protection in coatings formulated to meet specialized industrial needs. 
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36, 


/AMPNEY 


c Oo M ss - @ 9 
MASSACHUSETTS 


. hot or cold 


Dampney Maintenance for Metal offers 














irs 5- TRI-LOK 
OPEN STEEL 
FLOORING 


LOCKED IN STRENGTH of Tri-Lok open 
steel flooring gives efficient load distribu- 
tion, even on long spans. Get maximum 
strength, light, and air with minimum 
weight. Available in Rectangular, Diagonal, 
and Super-Safety U-type Flooring, and 
Stair Treads of all kinds. 

The Tri-Lok Company is also equipped 
to furnish riveted and Tri-Forge welded 
open steel flooring. Tri-Lok grating can be 
furnished in a variety of metals, including 
aluminum alloy, stainless steel, etc. Write 
for Bulletin NA1140. 


DRAVO CORPORATION 


National Distributor for the  pecvenenes 
Tri-Lok Company 


Dravo Bidg., Pittsburgh 22, Pa. | 


Sales Representatives 
in Principal Cities 








based on plans and ideas formulated 
by Professor Macintire before his death 
and was written in collaboration with 
Professor Hutchinson. 

As a result of revision, modernization 
and expansion, approximately one-half 
of the material is entirely new. Eight 
chapters have been added and over 70 
additional illustrative figures are in- 
cluded 

The book supplies the engineer with 
modern data on essential principles and 
with recent advancements of commer- 
cial machinery. The text is divided in- 
to three parts: First, “Thermodynamics 
of Reversed Cycles,” deals with the 
fundamental thermodynamics and theo 
retical cycles of refrigerants, and dis- 
cussions of several refrigerating sys- 
tems. Part two, “Load Determination,” 
discusses problems of conduction and 
convection, steady-state load calcula- 
tions, insulation, transient loads, radia- 
tion, panel cooling systems, psychro- 
metric loads, fluid flow, duct design, and 
noise control. Part three describes 
“Refrigeration Equipment,” including 
standard commercial machines as well 
as special applications of refrigeration 
equipment. 

Over 30 full-page graphical solutions 
are provided giving direct-reading 

values of the film co-efficient of heat 
transfer for most of the commonly used 
refrigerants when being heated or 
cooled as either sub-cooled liquid or 
superheated vapor 


Plant Engineering 


“Plant Engineering Handbook,” pre- 
pared by a staff of specialists with Wil 


liam Staniar, M. E., formerly mechani- 
cal power engineer for the E. I. du Pont 
de Nemours & Co., Inc. as editor-in- 
chief. Published by McGraw-Hill Book 
Co., Inc., 330 West 42nd St., New York 

N Y. 2,008 pages with graphs, 
charts, tables, and illustrations. Price 
$15.00 


Here is a compilation of information 
covering 76 major areas of plant organi- 
zation, design, construction, operation, 
and maintenance, written for those peo- 
ple in industry who are responsible for 
these things. 

In the 2,000 pages the essentials of 
good practice in the economic, me- 
chanical, chemical, and power areas of 
modern industrial plant operation are 
given along with the latest methods 
found most effective by some of the 
country’s leading manufacturing enter- 
prises. 

Each of the subjects covered in the 
book is an individual treatise on the 
principles observed in these enterprises. 
The book is not designed to replace the 
usual type of engineering handbook, 
but to supplement and extend such in- 
formation 

It deals with industry's consumption 
and conservation of basic resources, 
with management engineering, with in- 
dustrial construction, fire protection, 
maintenance, with industrial power and 
its uses, with air handling, materials 
handling, and the handling of services. 
It deals with the more specialized sub- 
jects of instrumentation, bearings and 
lubrication, engineering materials, and 
mechanical power; and it covers many 
other subjects vital to efficient indus- 
trial and institutional operations 








Nicholson Makes 
FREEZE-PROOF STEAM TRAPS 


A 


Type AU 





. 


Because they drain completely when cold, these four 
types of Nicholson steam traps are positively freeze-proof. 
Can be freely installed outdoors. Universally recommended 
for use in lines which need not be in continuous use during 
cold weather, because they are freeze-proof and because 


Catalog 250 or see Sweet's 


W.H.NICHOLSON & CO. 


135 OREGON ST., WILKES-BARRE, PA. 


Representatives, in 53 Principal Cities, to Help You Solve Specification and Maintenance Problems in Traps, Floats, Control Valves 


for Every Plant Use 


their 2 to 6 times average drainage capacity re- 
sults in minimum heat-up time. The non-air-bind- 
ing feature of Nicholson traps also notably fa- 
cilitates steam transfer in severe weather. 
TYPES FOR EVERY PLANT USE—-process, heat, 
power; size !/,"" to 2"; pressures to 225 Ibs. 


Type A 





J 
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Regulators 
. +. used at 
American Cyanamid plants 
for their ¥ 
“very little maintenance” 


ea f 
e* 


“They give good service without clogging up 

and with very little maintenance.” That statement 

sums up some of the reasons for the wide use of LESLIE 

Regulators at American Cyanamid Company plants. For, at 

Willow Island, W. Va., Pearl River, N. Y., Stamford and Walling- 
ford, Conn., Warners & Bound Brook, N. J., etc., LESLIE Diaphragm 
Regulating Valves, Pressure Reducing Valves, Pump Governors, 
Pressure Controllers and Temperature Regulators perform a great 
number of functions providing ideal operating conditions for the 
operation of other equipment. 


Providing good control with freedom from maintenance, while 
effecting real cost savings, is a job for which LESLIE Regulators can 
be depended upon. Their interchangeable parts permit a standardi- 
zation in keeping with modern plant operation standards. 


LESLIE features which meet plant operating executives approval, 
include: 
Single Seated Regulators 


Self-Contained Regulators or External Pilots 
without Stuffing Boxes peers pr an sa 
Stellited Seats installations ot Wornars Pont 
Hardened & Ground Stainless Steel Main Valves, 
Pilot or Controlling Valves and Cylinder Liners. 
Corrosion & Heat Resistant Alloy Internal Springs 
Full Spring Temper Diaphragms 
Whether your service be Steam, Air or Gas, LESLIE longer- rete pecan reat 


ing, accurate, Regulators will assure you of similar trouble-free Dict ond Liquid Filled Element 
operation. 








SEND FOR— G Lowest Overall Cost per Operating Year 
New Pressure Temperature 
and Liquid Level Regulator esows or Sethatetee 
Selection Chart, Bulletin 502. Gutuy hae sutoctne ate wt whee tan foctory wate poe mon ore locuted: 

Sufete, HY. Greensb ac Wis. 

Chicoge, 


TSTABUSHED 1900 a =—— 


¥S\\ enn. . Memphis, Tenn. Phitedeiphia. Pe. . 
° Terente. Ont, Con. Vencowver, 8.C_ Con. 
263 Grant Avenue, Lyndhurst, New Jersey 


co. 











¥ a. PRESSURE REDUCING VALVES © PRESSURE CONTROLLERS 
FLOATLESS LEVEL CONTROLS PUMP GOVERNOR: 7 TEMPERATURE REGULATORS 
SELF CLEANING STRAINERS AIR HORNS . STEAM WHISTLES 
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3 Years of Rugged Service 
for American Cyanamid 


The National Ash Conveyor system 
shown was installed 3 years ago at 
The American Cyanamid Company 
plant in Newcastle, Pa. Its perform- 
ance during this time is ample proof 
of the sound engineering and wear- 
resistant materials that go into our 
equipment. We now are installing a 
second unit at the Bridgeville plant 
of the same company. 


NATIONAL — “a good 
company to work with” 


National does not consider a com- 
pleted installation its final respon- 
sibility . expert servicing for 
National Systems is always availa- 
ble. A free yearly check-up and 
quick delivery of replacement parts, 
from fully adequate stocks, is part 
of our service. A 25-year record for 
promptness and dependability has 
made strong friends of our many 
clients. 
@ Send TODAY for informative cata- 
log illustrating typical applications, 


NATIONAL 
CONVEYORS 
COMPANY. inc. 


50 CHURCH ST.,NEW YORK 7,N.Y 
Manufacturers of The National 
ChipVeyor System For Metal Turn 


ings - Furnace Doors — Feeders — Ash 


Gates and Related Equipment 


| N E WS © @ @ of men and companies 





ASME President, J. Calvin Brown 


American Society of Mechanical En- 
gineers—J. Calvin Brown, engineer and 
patent attorney of Los Angeles, 
elected president at the society's 
annual meeting, December Ist. The 
president succeeds James D. Cunning- 
ham of Chicago. Mr. Brown became a 
member of the ASME In 1928. He 
served the society as manager in 1943 
44 and as vice president 1945-49 

These new vice-presidents were also 
named: Henry Reginald Kessler, man- 
ager, Republic Flow Meters Co., New 
York; Stephen Dewey Moxley, v-p, 
American Cast Iron Pipe Co., Birming 
ham, Ala.; Dr. John T. Rettaliata, dean 
of engineering, Illinois Institute of 
Technology, Chicago; Carl J. Eckhardt 
(reelected), professor of mechanical 
engineering and superintendent of utili 
ties, University of Texas, Austin. Two 
directors-at-large are Lionel J. Cucullu, 
assistant to chief engineer, New Or 
leans Public Service, Inc., New Or 
leans, La., and Harold E. Martin, dis 
trict manager, The Babcock & Wilcox 
Co., New York 

Thomas M. Fallon, formerly adver 
tising manager of the Machinery Di 
vision of Dravo Corp., Pittsburgh, Pa 
has been appointed publishers’ repre 
sentative of the American Society of 
Mechanical Engineers. He will repr« 
sent the society's two publications, Me- 
chanical Engineering and ASME Me- 
chanical Catalog, in Western Pennsyl 
vania, Ohio and West Virginia 


Carnegie Institute of Technology— 
Dr. B. Richard Teare, Jr, has been 
ippointed dean of graduate studies. He 
is also head of the school’s e: « cal 
engineering department and Buhl pro- 
fessor of electrical engineering 


National Electrical Manufacturers 
Assoc.—( Higbee, manager, elec- 
trical wire and cable department, United 
States Rubber Co., New York, was 


elected president of this group at its 
annual meeting in Atlantic City. He 
succeeds Charles T. Lawson, v-p of the 
Kelvinator division of Nash-Kelvinator 
Corp., Detroit 


Laclede-Christy Co.—C. A. Gordon 
has been named as representative in 
Buffalo, N. Y. He will have his offices 
at 930 Prudential Building 


S. Morgan Smith Co.—Purchase of 
the R-S Products Corp. of Philadelphia 
has been announced by the president, 
Beauchamp E. Smith. Present man 
agement will be retainec 


Allis-Chalmers—George A. Wamp 
ler, former sales representative in the 
Memphis office, has been named man 
ager of the Chicago warehouse sales 
unit, a new section set up in the district 
office to handle sales of small apparatus, 
located at 500 East 27th St., Chicag« 


Purolator Products, Inc.—Two pro 
motions in equipment sales personnel 
are announced. Frederick P. Babcock, 
formerly a sales engineer, has been ap 
pointed assistant sales manager in 
charge of aviation, government and ex 
port equipment sales. S Wanner 
of the Chicago sales office, has been 
named assistant sales manager for all 
other equipment sales 


The Philip Carey Mfg. Co.—Albert 
E. Binger, Jr., will take over the posi 
tion of industrial sales manager 


Electric Products Co.— New repre 
sentative in the western counties of 
Iowa and Missouri, the panhandle 
counties of Texas and the states of 
Arkansas, Oklahoma and Kansas is the 
Power Equipment Co. with offices in 
Kansas City, Mo 


Oliver Iron & Steel Corp. — This 
Pittsburgh concern has announced the 
opening of a new pole line material 
division branch warehouse in Dailas, 
Tex., located at 150 Howell St 


Hudson Wire Co.—A new magnet 
wire plant will be established at Cass 
opolis, Mich. No date has been set for 
start of construction 


Capewell Manufacturing Co.— Facil: 
ties of the Armstrong Manufacturing 
Co. of Bridgeport have been acquired 
Production and distribution of the Arm 
strong-Bridgeport line of pipe tools 
will continue 


National Electric Products Corp.— 
Vincent P. Otis, Jr., is now assistant 
manager of electrical busway and un- 
derfloor raceway sales 


Gardner-Denver Co.—A new Cana- 
dian plant will be established at Brant- 
ford, Ontario and will be operated by 
Gardner-Denver Co. (Canada) Ltd 
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Key production men wiil b 
rarily transferred from Quincy, i! 


C. H. Wheeler Mfg. Co. — Thire« 
manutacturers of power plant equip 
ment were recently merged. These are 
C. H. Wheeler Manufacturing Co. of 
Philadelphia and Economy Pump, Inc 
and Klipfel Valves, Inc., both of Hamil 
ton, Ohio 


United States Air Conditioning Corp. 
—George W. Ingham has been ap 
pointed assistant to works manager at 
the company’s Minneapolis plant 


Ward Leonard Electric Co—A new 
industrial chrome division has been 
established. The new division is en 
gaged in the development and manu 
facture of chrome plating units, solu 
tions and processes for industrial hard 
chrome plating of machine tool acces- 
sories and component parts. William 
G. Dawson is manager 


H. K. Porter Co.—Lawrence L. Gar 
ber has been appointed general man 
ager American-Fort Pitt Spring Di 
vision at McKees Rocks, Pa. 


Ladish Co.—A new branch office has 
been established at 405-406 Thompson 
Building, Tulsa, Okla. G. E. (George) 
Mahoney, who has been district man- 
ager at Chicago, will head the office 


Rockwell Manufacturing Co.—A. C 
Daugherty will succeed W. A. Mar 
steller, as manager of market research 
January Ist. Mr. Daugherty is a di 
rector of the Pittsburgh, Pa., chapter 
of the American Marketing Assoc 


Edward Valves, Inc.—Samuel E 
3owler has been named to the execu 
tive sales and engineering staff 


S. E. Bowler R. S. Lorimer 


National Supply Co.—Ralph S. Lori 
mer has been appointed branch man- 
ager of the company’s new Washington, 
D. C., office. Mr. Lorimer has been en 
gaged in almost every phase of diesel 
engine manufacturing, coming to Na 
tional Supply after 33 years with 
Imperial Diesel Engine Co 


Dearborn Chemical Co.—D. B 
op has been appointed manager of the 
Pittsburgh office to replace J. A. Cren 
ner who retired September 30 


General Electric—Joseph F. Eckel, 
manager of the G. E. River Works at 
Lynn, Mass., has been appointed man 
ager of the company’s Large Moto: 
and Generator Div. at Schenectady 
J ‘ He succeeds J. M. Crawford 
recently transferred to Pittsfield, Mass 
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Spencer vacuum producers and separators in Wallingford, Conn., Cyanamid plant 


SPENCER VACUUM IN 
AMERICAN CYANAMID PLANTS 


Ten years ago American Cyanamid Company installed a Spencer 
stationary vacuum cleaning unit to remove excess dusts resulting 
from the manufacture of plastic powders. Today Spencer Station- 
ary units with a total of 135 horsepower are used almost continu- 
ously to remove excess powder from floors, machines, walls and 
pipes. The material is collected by the barrel and sold for fertilizer. 
Spencer portables are used all over this plant in locations not 
reached by the stationary vacuum lines. 





Spencer is also used in the following Cyanamid plants: 
STAMFORD, CONN. KALAMAZOO, MICH. 
BRIDGEVILLE, PA. WATERBURY, CONN. 

BOUND BROOK, N. J. WARNER'S, NEW JERSEY 
Spencer Vacyum has more than 100 uses in industry. It reclaims 
metals, conveys materials, cleans machinery, and goods in proc- 
ess. It handles hot materials, liquids, sand, rice, injurious dusts 
and gasses and invariably pays for itself in a few months. Ask for 


Spencer Bulletin No. 144. 


Spencer portables = 


are used extensively 
in the 


Cyanamid Plant 


SPENCER 


HARTFORD 














cae a 


as manager of the Transformer and Al Cochrane Corp.—The acquisition of 
lied Product Div. Herbert L. Ross, ne Metal Products Co. of Potts- 
formerly manager of manufacturing of »wn, Pa., has been announced. Potts- 
the Meter and Instrument Div., suc town will be operated as an independent 
ceeds Mr. Eckel at River Works subsidiary of the Cochrane organiza- 
tion lr. E. McBride, president of 
Promotion of James A. St. Louis to Cochrane, becomes president and treas- 
the position of manager of the Cuya urer of Pottstown Metal Products, V. 
hoga Lamp Works at Nela Park, Cleve \. Rohlin is v-p, Raymond A. Piersol, 
land, Ohio, has been announced. He p and general manager, and George 
succeeds the late Percy J. Johnson Mease, plant superintendent 


. Cochrane has also announced the ap- 
F. H. McGraw & Co. has been pointment of Ervin J. Bookout to the 
awarded the contract for construction 


4 t of general sales manager 
of a new $1,000,000 power plant at 
Norwich State Hospital, Norwich 


Conn. The construction contract Dampney Co. of America — Allied 
amounts to $672,445 Services, Inc., Spring and Bullitt 


pos 


CONTROLLED 

TUBE ROLLING 

IS MORE EFFICIENT 

with the JOHN CRANE Control 


@ There are only two electrical working 
parts; no electronic tubes. 

@ Operators do not need special skills. 

@ it is easily portable on the job; no volt- 
age regulator is ded 

@ Circuit alig tis au 


@ Maint e is eliminated 











This precision tube rolling development simplifies controlled expand- 
ing of condenser and heat transfer tubes to the point where operating 
skill is no longer necessary for perfectly rolled tubes. 

Original cost of the unit is lower than that of any other 

controlled tube rolling development, and it has longer life 

because of its few working parts and the absence of elec- 

tronic tubes. An investigation of its possibilities can save; 

you money and improve your condenser performance. 





This booklet describes the Baten design 
oper steps of the ‘‘John ontrol. Send for 
@ copy: Ppt, 1831 Cuyler Ave., Chicago 13, Ill. 





PACKINGS AND MECHANICAL SEALS 


Ws CRANE PACKING COMPANY 


CHICAGO 
Offices in All Principal Cities in United States and Canade 


Streets, Charleston, has been appointed 
sales and service representative for 
southern West Virginia 


Du Pont Co—Appointment of Mal- 
colm G. Jones as director for the Nylon 
Div. has been announced. He succeeds 
Warren A. Beh, who has resigned. 


Baldwin-Lima-Hamilton Corp.—The 
3aldwin Locomotive Works and Lima 
Hamilton Corp. have announced an 
agreement by which Baldwin acquired 
substantially all of Lima’s assets in ex 
change for shares of Baldwin common 
stock. The name of the Baldwin Loco 
motive Works has been changed to 
Baldwin-Lima-Hamilton Corp 


The Johnson Corp. ~The appoint- 
ment of the Thermal Industrial Engi- 
neering Co., Denver, Colo., as new dis- 
trict representatives has been an 
nounced a will represent the com 
pany in Colorado and Montana, eastern 
Wyoming, western Nebraska, western 
Kansas and northern New Mexico 
Offices are located at 1932 Cherry St 


F. H. McGraw & Co. has been 
awarded a contract by the Ford Motor 
Co. for the installation of machinery 
and equipment at Ford’s new Cleveland, 
Ohio, engine plant. The contract, one 
of the first mechanical erection con- 
tracts to be awarded at the new plant, 
amounts to nearly $500,000 


Department of Interior — Appoint- 
ment of Edwin G. Nielsen to be assist- 
ant regional director of Bureau of Re- 
clamation Region III at Boulder City, 
Nev., has been announced. He succeeds 
L. R. Douglass who has been promoted 
to director of power at the project 


Manning, Maxwell & Moore, Inc.— 
R. F. Attner has been named manager 
of valve distributor sales 


Insul-Mastic Corp. of America— 
Clifford Off, Jr, and Harry E. Rapp 
have been appointed to the board of 
directors. Mr. Off is sales manager and 
Mr. Rapp is technical director 


I-T-E Circuit ay a Co.—Central 
Station Engineering Co., Tucson, Ariz., 
has been named Avlocsa representative 
for this Philadelphia company and its 
subsidiary, Railway and Industrial En 
gineering Co., Greensburg, Pa. Clyde 
F. Lewis is general manager. The com 
pany will continue to represent other 
manufacturers in Arizona, New Mexico 
and West Texas 


Acheson Colloids Corp.—George R 
Siegrist, executive v-p, treasurer, and 
director, is retiring because of ill health 
after 30 years with the company 


The company has announced the ap 
pointment of Frank M. Hall as plant 
superintendent, succeeding Alfred E. 
Emms who retired last month 


Elgin Softener Corp.—In addition to 
their present representation of the com 
pany in Columbus, Ohio, territory, F 
H. Dunk Associates have been assigned 
to the Cleveland territory with offices 
at 14820 Detroit Ave. Carl J. Baum has 


joined the Columbus office 
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Chain Belt Co—The Union Supply 
Co., Denver, Colo., has been named a 
district supply office. For the past six 
months the Denver concern has han 
dled some Chain Belt products and now 
will have the complete line. J. W. La 
Follette heads the company with nain 
offices at 1920 Market St 


Worthington Pump & Machinery 
Corp.—The following new officers 
were elected recently to the subsidiary 
Worthington-Gamon Meter Co at 


Cc. E. Wilson R. R. Anderson 


Newark, N. J.: Charles E. Wilson, for 
merly president, chairman of the board; 
Robert R. Anderson, president; Wil 
liam C. Flanders, v-p in charge of sales; 
Walter H. Zeis, secret ary-treasurer 


Double Seal Ring Co.—Three new 
sales representatives and their terri 
tories are: Alton J. Fabrey, eastern 
New York state; Clifford J 
western New York; and the 
Garrison Co., Kansas and southwestern 


Missouri 


OBITUARIES 


Fairbanks, Morse & Co.—Dudley G 
Solton, retired branch manager at 
Dallas, Tex., passed away November 1 
He joined the Fairbanks- Morse organi- 
zation in 1906 and held numerous sales 
and executive jobs including branch 
manager at Denver and Salt Lake City 


American Cyanamid Co.—William B 
Bell, 71, president, died December 20 
in Marrakech, French Morocco after 
a heart attack. Mr. Bell became presi 
dent of American Cyanamid in 1922 
He was also chairman of the board of 
= American Cyanamid and Chemical 

Corp., Southern Chemical Corp., and 
Jefferson Chemical Co. He was presi 
dent of Davis and Geck Co and Lederk 
Laboratories, Inc., and v-p and director 
of the Southern Alkali Co., Southern 
Petroleum Corp., Southern Minerals 
Corp., and Southern Pipe Line Corp 


Babcock & Wilcox Co.— Charles 
Henry Woolley, 44, assistant manager 
of the proposition department, died 
suddenly on November 11. He was the 
inventor of many improvements in 
steam generator construction and op 
eration, which are the subject of patents 
and pending applications 


Alvey-Ferguson Co.—John C. Wal- 
ter, president, died suddenly November 
18. He had joined the Alvey Ferguson 
Co. in 1912, becoming v-p in charge of 
sales in 1923 and president in 1926. 


ROLL THIS 
TUBE SHEET 
IN 


HALF 
THE TIME! 


with this New, Improved 
AIRETOOL Tube Rolling Control 


You can save time and cut as many as 8 
valuable hours from similar tube rolling 
jobs with this new AIRETOOL Control. Un- 
canny tube rolling accuracy is now assured, 
even with inexperienced operators. 


BETTER these 
8 important ways... 


The original control calibration is perma- 
nent... needs no adjustment. 

Relay operation is accurate and free from 
chatter. 

Employs or needs no delicate electronic 
tubes. 

No voltage regulator necessary for regular 
power sources. 

Minimum number of moving parts to wear 
out. 

Control consumes minimum current . . . 
delivers maximum power to motor. 
Every Control individuusy calibrated and 

shop tested before delivery. 
Designed for field and maintenance shop 
work as well as for new work. Available 
MOBILE UNIT as a mobile unit. 


BEST in Lab, Shop and Field .. . 


Every test proves that the AIRETOOL control is the best 
obtainable at any price. Cash in on these benefits now. 
Write the AIRETOOL Manufacturing Co., 318 S. C enter 
St., Springfield, Ohio. 


. Al rR I T qQ) 0 4 There's an AIRETOOL 
SS 4 | 


Tube Cleaner and Tube 
MANUFACTURING COMPANY Expander for Every Type 


> ea of Tubular Construction. 
os . os RIN 


BRANCH OFFICES: New York, Philadelphia, 
Chicago, Houston, Tulsa, Baton Rouge 
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Reading from top to bottom: 


G-A double-cushioned single- 
acting non-return valve, toggle 
yoke assembly, globe pattern. 


G-A double-cushioned check 
valve, globe pattern. 


G-A cushioned unloading valve, 
globe pattern. 


G-A combined throttle and auto- 
matic engine stop valve, globe 
pattern. 


Your best 


PROTECTION 


against sudden shock, 





“hammer” and costly damage 


GOLDEN-ANDERSON 


Automatic 


Cushioned 
Otéan plant 


VALVES 


Golden-Anderson Valves have 
proven efficiency, quality and de- 
pendability for over 35 years in the 
tough applications put to them by 
America’s industrial and power 
plants. The cushioning arrangement 
in all G-A valves permits them to 
operate smoothly at all times. 

Golden-Anderson designs and 
builds over 1500 types and sizes of 
valves for engineered protection 
and high pressure installations. Let 
our experienced engineers help you 
on your next valve problem. 


OLDEN 
— 


alee Sfecically 


2095 KEENAN BUILDING . PITTSBURGH 22, PA. 
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NEW EQUIPMENT 
AND DEVELOPMENTS 


( Continued from page 20 ) 





rently in use, has been announced by 
the Research Laboratories of The Good- 
year Tire & Rubber Co. This product 
is a self-charging electrostatic air filter, 
which takes useful advantage of the 
dielectric properties of polyethylene 
and other plastic materials. Micro 
such as cigarette smoke, 
which passes through conventional 
units without noticeable effect are 


SCOPIC solids 


caught and held. The filter material is 
a thin film shredded into a porous mass 
When it is exposed in a current of air 
it picks up an electrostatic charge to 
thereby attract and retain the finest of 
dust, soot or smoke particles in the air 





For more information use one of the 
convenient reply cords on page 133. 
No postage necessary. Insert the key 
numbers of items about which you want 
additional information mailed to you. 


nN ee 


318—-DUAL D-C WELDER 
HAS SELENIUM RECTIFIER 

Dual 300/600 and 400/800 amp 
selenium rectifier d-c welders are avail- 
able from Westinghouse Electric Corp 
Each unit offers two welding circuits 
in One common enclosure These cir- 
cuits may be used independently or in 


January, 195i 





parallel to provide a single circuit of | 

twice the capacity. Parallel operation of : 

the two units for maximum capacity is ; 

obtained by means of a bridle placed 2100 
across the secondary output terminals MASONEILAN MODEL 


A clutch-and-sprocket and chain ar- 


rangement makes possible independent 
or unit operation of the current control 
handles on each individual welder 


319—BOLT CUTTER MADE OF ; 
a CTE AE OF Offers Accurate Proportional Control... 


Bolt cutter, just developed by Manco Precise Response ey 


Mfg. Co., is said to weigh 60% less 

than conventional cutters of the same Ease of Adjustment ae 

capacity and should find a ready ac- 

ceptance in the industrial field. Out- 

standing features include: it requires INDEX POINTER 
no adjustments common to standard 

cutters; formed steel handles that will ye ae 
not yield under pressure; it will stand 

up in cutting music wire; and the jaws PROPORTIONAL BAND 
are easily replaced and resharpened tii ADJUSTING KNOB 
when required Highest quality tool _ ‘ 

steel is used for the jaws, with 14-gage PROPORTIONAL 
steel stock for the handles a 


BOURDON TUBE 





OVER-RANGE 
LEVER 


NOZZLE BLOCK 
AND NOZILE 


CONTROL POINT 
SETTING KNOB 


SYNCHRONIZER 


BETTER WATER (fe 2 AC? = 


MANIFOLD 


ASSET . 
TO THE >... YET IS MODERATELY PRICED 


ENTIRE Masoneilan No. 2700 Pressure Controllers are especially designed 


COMMUNITY for applications requiring accurate control when expensive instru- 


ments are not warranted. The pneumatic feedback, usually found only 
in more elaborate proportional controllers, assures precise response. 
Manufacturing, processing, heat The Control point setting mechanism provides accuracy of adjustment 
ing and cooling always improves with and easily read expanded index scale. Control action is reversible with 
pure, bright water.”’.If your water ‘s : . 
supply needs treatment to remove hard- either bourdon or bellows. The controllers are furnished in two case 
ness, iron, taste or odor it will certainly styles: a universal case for panel mounting; and a specially designed 
pay to have your problem surveyed by nd f ul Sue 2 a 
GENERAL FILTER CO. engineers. case for valve or wall surface mounting. 


G.F.C. is part of the LAYNE organi Applications include — pump governors, steam pressure reducing 
EN ene anne stations, gas well pressure reduction, and many others requiring small 
facilities in every area. A complete ‘ : ‘ 
service is offered, from the first survey to intermediate proportional band. 
to the installation of economical and 
efficient water purification equipment. 


tte for Baht tteraation Ya Gears MASON-NEILAN REGULATOR COMPANY 


= 1191 ADAMS STREET, BOSTON 24, MASSACHUSETTS, U. S. A. 
A Layne Affiliate 


fad. ERAL timed: ‘one) | Sales Offices or Distributors in the Following Cities: New York + Syracuse + Chicago 


St. Louis « Philadelphia « Houston + Denwer «+ Pittsburgh « Cleweland « Cincienati Tulsa 
923 2nd St. @ Ames, lowa Atlanta + Los Angeles + San Francisco + Salt Lake Citw « El Paso + Boise 
Detroit « Charlotte, N.C. Mason-Neilan Regulator Co., Lad 
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+ Albuquerque 
Montreal and Toronto 
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tnd 


Do you handle Granular Materials ? 


THERE ARE 


DRACCO Pneumatic Conveyors 
WILL SAVE YOU MONEY 





Have 


DRACCO 


WAYS THAT ohn 


YOUR PRESENT 
METHODS FOR 


POSSIBLE SAVINGS 


also REDUCE LABOR COST 


Material handling is an everyday expense 
that should be reduced to the minimum. 


DRACCO Pneumatic Conveyors are SAVING | 
MONEY for many in handling chemicals, grains | 


or granular materials. In most installations 


the cost of labor is reduced tremendously. 


DRACCO Pneumatic Conveyors are flexible... 


materials are moved from receiving to storage | 


in any part of the plant, even up many floors. 
It is possible to move materials from one 
building to another, over or under streets or 
railroad tracks. Why not have DRACCO En- 
gineers check your handling methods for 
possible savings? 


s 
~ 


a 
ier: 


For Recther Information Write 


DRACCO COR ae 


4046 E. 116th St., Cleveland 5, Ohio New W. 42nd St 


DUST CONTROL EQUIPMENT 


‘ PNEUMATIC CONVEYORS + METAL FABRICATION] 
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320—STEEL-TAPE RULE 
REWINDS AUTOMATICALLY 
Master Rule Mfg. Co., Inc. has just 
introduced to industrial maintenance 
and plant operating men, as well as 
shippers and material handling people, 
a 50-ft steel-tape rule, which rewinds 
itself automatically. One-man use is 
practicable, and the usual damage to 


long tape rules caused by allowing 
them to lie loose in industrial areas is 
greatly minimized. It takes but 10 
seconds to rewind the full 50 ft. Simple 
thumb pressure on the center plate- 
button starts the rewind, release of this 
pressure stops the action instantly 


321—COLLECTOR SEPARATES 
HIGH CARBON DUST 

Prat-Daniel Corp. has developed a 
tubular dust collector that permits the 
re-firing of high carbon particles in 
furnaces without causing recirculating 
of fly-ash through the boiler, dust 
collector and induced draft fan. Separa 
tion of high carbon particles from the 
fly-ash of low carbon content is accom- 
plished within a single unit and with 
one pass of the gases. Two hoppers are 
provided; the larger particles, suitable 
for re-firing are decanted into one sys 
tem for reuse; the low carbon particles 
are deposited in a separate system for 
disposal. This method does not in- 
crease the normal resistance through 
the dust collector unit 
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Rayon Tire Cord 


322—RAYON REINFORCES 
LEATHER BELTING 

Flat leather belting, incorporating 
rayon tire cord insert to assure stretch- 
resistance, is now being produced by 
the Chas. A. Schieren Co. The product 
design consists of a layer of rayon tire 
cords cemented between two layers of 
leather belting. It will be known as 
Schieren Duxbak Rayon-Core belting. 
An extremely low stretch characteris- 
tic is claimed for the belt. Some users 
of rayon-insert flat leather belts have 
reported six months to a year of opera- 
tion without any take-up. It can be 
scarfed and made endless with the same 
ease and same methods as any other flat 
leather belt. Regular belt fasteners or 
lacing can also be used in the customary 
manner 





For more information use 
convenient reply cards on 


items about which you wan 
additional information mailed to 


323—CHAIN HOIST 
FEATURES SAFETY 

A portable link chain model Pul-Lift 
for hoisting or pulling is now available 
from the Philadelphia Div. of the Yale 
& Towne Mfg. Co. This unit is as 
simple to operate as a wrench and be- 
ing of lightweight construction it is 
easy to carry to any job location. At 
any point of the lifting action, the load 
is safely supported by a positive, self- 
actuating load brake. The safety top 
and bottom hooks open slowly without 
fracture when overloaded 


| 


DOUBLE SAFETY 


for your BOILER BLOW-OFF 


with this 
VERLASTING 


There’s doubly-safe 
boiler blow-off action in this 
EVERLASTING Duplex Unit. 


The STRAIGHT-THROUGH 
TYPE on the left gives you wide- 
open, full-pipeline flow with a 
quarter turn of the lever. It’s de- 
signed so that no damaging grit 
can lodge between the seat and 
the sealing disc . . . and the more 
the valve is used, the more the 
self-lapping action of the disc ro- 
tating across the seat improves the 
drop-tight seal. 

The ANGLE TYPE on the right 
is stoutly built to withstand the 
blow-off shock. It takes the pun- 


ishment, all right... and endures. 
Abrasives can’t hurt this valve, 
either, because there are no pock- 
ets where they can. lodge. 

Thus, this EVERLASTING Valve 
team assures practically zero main- 
tenance as well as double safety. 
Conforms to ASME and other 
codes . . . made in sizes 11-in., 
2-in and 2',-in for pressures up 
to 600 psig . . . and either valve 
available separately in cast iron 
or steel. Write today for full in- 
formation without obligation. 


EVERLASTING VALVE CO., 49 FISK STREET, JERSEY CITY 5, WN. J. 


Everlasting 


Trade Mark 


f=Valves _ 


Jor everlasting protection 
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Want to know 
more about 


GAS 


ANALY SIS? 


Read this 
New 8-page 
ENGELHARD 

BULLETIN 


Look at these 
Data - Packed Pages 


YOU WILL FIND a wealth of ma- 
terial on a wide range of gas anal- 
ysis problems and their solutions 
in the new Engelhard 8-page illus- 
trated bulletin. It explains how 
Engelhard equipment provides 
complete, sensitive, accurate anal- 
yses by the proven thermal conduc- 
tivity method. The bulletin also 
contains a valuable thermal con- 
ductivity table that you will want 
to keep for handy reference. Write 
for your free copy today. Ask for 
Bulletin 800A. 





Please send me FREE copy of Bulletin 
800-A on Gas Analysis. 


CHARLES ENGELHARD 
- PA A AVENUE EAST NEWARK WN 


324—BRONZE GLOBE VALVE 
FOR 150 PS! OPERATION 
The Fairbanks Co. has just intro- 
duced a 150 psi bronze globe valve 
to its line of Micro-Control valves 
The precise control and durability of 
these valves are built into the stainless 
steel plug disc and seat, heat-treated 
to a hardness of 500 Brinell and man 
ufactured as a unit. They are precision 
ground for close control of flow and 
perfect seating. The seats may be re 
ground. However, replacement discs 
and seats are available in maiched sets 
Two-piece union bonnet and radial seat 
insure a perfect body bonnet joint, 
rigid alignment of all parts, and easy 
access to plug disc and seat for regrind 
ing or replacement 





For more information use one of the 
convenient reply cords on page 133. 
No postage necessory. Insert the key 
numbers of items about which you want 
additional information mailed to you. 


eee 


325—EXIT LIGHT STAYS 
ON DURING EMERGENCIES 
The Light Warden instant, automatic 
emergency exit light offered by the Elec- 
tric Cord Co., will assist in the safe evac- 
uation of personnel should the regular 
source of current fail. Under normal 
conditions the unit operates in the 


( Continued on page 150 ) 


KEWANEE 


HEAVY-DUTY 


10 to 304 hp 
100, 125 and 150 Ibs wp 


Has all the characteristics 
which make firebox boilers 
ideal for high pressure. Com- 
plies fully with ASME and 
SBI codes. 


Outstanding for extra years of 
dependable service in produc- 
ing hi-pressure steam econom- 
ically with Oil, Gas or Coal. 
WRITE Department 96-D1 749 
for 6” scale with pipe diameter markings 


KEWANEE BOILER CORPORATION 


Drees ot Amma Rapuros & Standard Sesitary coercasnoe 





Give yourself.a treot neat time you head 
for St. Lous mote your reservation of 
Hotel Clandge t will be o tonmc en 
route when you think of the mice hot 
shower you will enjoy after o busy doy 
ond the grand night's sleep in one of 
the softest beds you ever dreamed of 
Come tor vocation for business or 
pleasure but first of al! be sure to 
stoy at the Cloridge 


350 ROOMS 
$975 
FROM 2 


LOCUST AT EIGHTEENTH 


ST. LOUIS 
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( Advertisement) 


New “Controlled Humidity” 


Method Gives a Better Solution 


to Air Conditioning Problems 


“Hygrol” Absorbent Liquid 
Dehumidifies Fresh Air 


Without Refrigeration 


NIAGARA Air Conditioners or 
Dehumidifiers using “Hygrol” 
liquid absorbent give precise con- 
trol of air temperature and hu- 
midity...at lower operating cost, 
with large savings in space and 
with smaller and less expensive 
equipment, in many applications. 

This method dehumidifies the 
air by passing it through a cham- 
ber in which “Hygrol” spray re- 
moves its moisture and produces 
a low dew point. The “Hygrol” 
solution resulting is continuously 
and automatically re-concentrated. 


providing always full capacity in 


ABSORBENT TO 
CONCENTRATOR 


tuimin ators —~ 
x 
HYGROL ? 
assoesen’ A a 
Speay c | —_ 


COOLING 
Cons 


COOLANT 





ABSORBENT FROM 


CONCENTRATOR 
- it oo ~ 
ve 1 atm) 
E HEATER . d 
Ff REQUIRED ~ = a 


NIAGARA CONTROLLED HUMIDITY METHOD — FLOW DIAGRAM 





Write for Bulletin 112 


NIAGARA BLOWER COMPANY. 


air conditioning and assuring al- 
ways a constant dehumidifying 
capacity and a trustworthy, con- 
stant condition for your material, 
apparatus, process or room to be 
conditioned. 

“Hygrol” is a liquid, not a salt 
solution; itstays pure and non-cor- 
rosive: it does not cause mainte- 
nance or operating troubles in food 
plants or in chemical processes. 

Investigate this new Niagara 
Method for “comfort” air condi- 
tioning as well as to protect qual- 
ity in hygroscopic material, or 
processes or instruments, or to 
prevent condensation damage to 


metals, parts or products. 


Over 35 Years Service in Industrial Air Engineering 


Dept. IP, 405 Lexington Ave. 


New York 17, N. Y. 


Experienced District Engineers in all Principal Cities 
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I; your plant requires 
© DIRECT HEATING OF VAPORS 
DIRECT HEATING OF LIQUIDS 
DOWTHERM INDIRECT. HEATING 
STEAM GENERATORS 
STEAM SUPERHEATERS 


e WASTE HEAT BOILERS 


place the selection of the 
specific type in specialized 


hands . . . and obtain opti- 


mum efficiency. 


Parro-Chem Development 
Company engineers are heat- 
ing specialists . . . they can 
supply the whys and where- 
fores of indirect versus direct 
heating and the economics 
of both. 





oe day more than 
(o1 0) Oey] Me lile Me lol Mile -\eB 
Petro-Chem |so-Flow* 
in the 
petroleum, chemical 
oTale Meollit-Ye Mlalel*htia1-1 3 
er ulelittigehi- Mil tale 
ciency of their design 
relate MUrsielilolilels 


Taktachitchatelits 


*Patents issued and pending 


PETRO-CHEM DEVELOPMENT CO.. INC 
120 East 4ist Street, New York 17, NY 
Representatives 

ee ee a 
Bracket? & Durgin, Boston + D. D 
Pittsburgh + Feville-Levelly, Chicego + 

Oberholz, Calif 














| 
; 
{ 
| 


FOR 
i133 
FLOWING 


3600 controllable vibrations per minute 
break down arching and plugging of the 
most stubborn materials .. . WITHOUT 
THE HAMMERING AND RODDING 
AND POKING THAT WASTES MAN- 
POWER AND DAMAGES EQUIP- 
MENT... 


Models for | cu. ft. hoppers up to the 
largest storage bunkers. 


SYNTRON 


425 Lexington Avenue 


APPLY 


SYV7RON 


“Pulsating Magnet” 


ELECTRIC 
PS 


COMPANY 


WIEDEKE 
TRIPLE-PURPOSE 


Ideal Tube Expanders 
for B & W and Similar Boilers 


FOR NIPPLES 


FOR CIRCULATING TUBES 


1 Expander will roll and flare both ends 
of nipples up to 5” long. Reverse Combino- 
tion Roll furnished is used when reaching 
through nipples. 


2, Expander for circulating tubes will rol! 
tube parallel and smooth in tube hole and 
flare projecting tube end in one operation. 


2. Expander may also be used with three 
rolls in frame to roll tube parallel only in 
tube hole, or as a first operation for extro 
thick sheets. 


See your dealer, or write for Bulletin No. 204-C. 


He Gastee Wiedeke Onpany 


DAYTON I, 


eo} 110) 


( Continued from page 148 ) 


same manner as any ordinary exit light. 
If, however, the regular source of light- 
ing power should fail, the light will 
operate instantly and automatically 
from power furnished by batteries with- 
in the unit 


326—WATER GAGE HAS 
NON-ADHERING GASKET 
The Yarnall-Waring Companys 
flat-glass inserts for high-pressure wa 
ter level gages are now fitted with im 
proved gaskets coated with spec ial com- 
pound that prevents adhering to the 
gage metal surfaces under high pres- 


sure and high temperature service. This 
Frelon molded pressure-sealed gasket 
is located in the grooves of the gage in 
sert body. The special non-stick com- 
pound (part D in sectional view) is 
used also on asbestos cushion gaskets 
(A) between cover plates and outer 
surfaces of front and rear flat glasses 


This improvement has proved very 
helpful in water gage maintenance 





327—PROMPT DELIVERY 
ON MOTORIZED GRINDER 
The Lima Electric Motor Co. an- 
nounces prompt deliveries on their 6- 
in. Model A deluxe utility grinder. Fea- 
tures include: dynamically balanced ro 
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tors; integrally cast wheel guards; ad- 
justable tool rests; fast-grinding, long- 
wearing abrasive wheels; cast iron base 
(rubber mounted and drilled for per 
manent mounting); 71/ ft, three con- 
ductor, rubber covered cable with non 
breakable plug, (UL approved). 


328—ROCKER ARM WELDER 
FOR CLOSE QUARTER WORK 
An interesting and extremely simple 
spot welder for general use has just 
been announced by Universal Welder 
Corp. The welder is of the rocker arm 
type—with reversible arms for vertical 





and slant electrode holder mounting. 
The unit is rated 5 kva, 220-v, 60-c 
50% duty cycle in accordance with 
RWMA practices. It can make welds 
in sheets from 2 No. 28 gage to 2 No 
20 gage steel. Throat depth may be 
varied from 3 to 15 in. by adjusting 
the arm length 


329——PILOT BURNER COMES 
WITH SAFETY VALVE 

Two General Controls Company's 
products—gas cock safety valve and 
the 260 series pilot burner—are pre- 
cision-made, designed to accommodate 
the requirements of adequate heating 
control and provide the means for ab- 
solute safety and low fuel consump- 
tion. The burner incorporates a remov- 
able filter screen that assists in elimi- 
nating the nuisance of lint plugging 


—_ 


330—AIR COMPRESSOR HAS BEEN REDESIGNED 


An improved portable air compres 
sor, manufactured by Worthington 
Pump and Machinery Corp., is lighter, 
lower and more maneuverable. It is 
built around the standard Worthington 
Blue Brute compressor and is powered 
by either diesel or gasoline engine 
Features and advantages claimed by 
the manufacturer include: zero pres- 
sure retractable third wheel ; underslung 


spring mounted undercarriage with 
commercial 15 in. trailer tires; a sim- 
ple, retractable support leg; a unit core 
radiator with pressure cap to prevent 
boiling and better operation of engine 
at higher temperatures and altitudes; 
a carburetor with fixed jets for better 
economy ; and relocation of instrument 
panel and battery box to give unre- 
stricted full length tool boxes 





331—COUPLING FEATURES 
VERTICAL LIFT 


A centrifugal clutch coupling for 
use with heavy equipment is announced 
by its designer and manufacturer, Cen- 
tric Clutch Co. This unit was con- 
structed to permit ‘‘Vertical-Lift” from 
the mounting of either driver or driven 
equipment without disturbing either 
member, whenever moving heavy equip- 
ment is a problem. The driving spider 
slides back over the driving hub far 
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enough to clear the driven half of the 
coupling, thus permitting either mem- 
ber to be lifted clear of the other 


332—VITRIFIED BOND STEPS 

UP GRINDING OUTPUT 
A vitrified bond for grinding and 
mounted wheels has been developed 
by Chicago Wheel & Mfg. Co. that 
boosts operations 5 to 10%. Called 
79E, this bond is recommended for 
portable grinding of billets, brake 
drums, forgings and forging dies, an- 
nealed malleable 
ings, centers and stainless steel welds 


castings, steel cast- 


The bond is said to assure a smoother, 
faster cutting action for vitrified grind 
ing wheels operated at speeds up to 
6,000 surface fpm 











scribed in detail. Illustrations are im 


( Continued from page 32 ) 
Batch Mixer (2Y). Maximum protec 
tion from dust hazards is announced in 
bulletin describing rotary batch mixers 
Features that provide safety even when 
mixing very fine materials are de 


cluded. Worthington Pump & Ma 
TEMPERATURE RECORDERS | °" 


Magnetic Separators (27). len years 
of magnet research and practical ex 
perience bring you the three new 
models described in 2-page circular 
Tells you about five ne features that 
will help solve your tramy n trou 
bles. Eriez Mig. Co 


Elevators (3A). Efficient service with 
modern equipment that saves time and 
labor, and increases safe operation ts 
Low-cost protection . . . due to large graphically portrayed in 16 pare book 
scale, specialized production. le Features of electronic signal con 
Wide selection of chart ranges. trol elevators are pointed out and the 
Autotronic Supervisory system, whicl 
is designed to team up elevators for 
group operation, is explained Otis 
Elevator Co 


Precision-built recorders provide money- 
saving proof of temperature behavior. 


3 standard types; choice of 24 hour or 
7-day movement. 


Send for catalog showing Auto-Lite 
Temperature Recorders and Indicators. 


model “One THE ELECTRIC AUTO-LITE COMPANY PRE ng ee 
Temperature Recorder Ca AND GAUGE DIVISION convenient reply cords on poge 133. 


1, OHIO tage necessory. insert the key 
WEW YORK + CHICAGO + SARNIA, ONTARIO I of items about which you want 
additional information mailed to you. 











Ce 


Wire Rope (3B). Starting with the 
question “What is wire rope this 80 
page pocket-sized booklet guides you 
through lays, cores, grades and con 


cer serreR = VC Small ong A Bie Cy 5 
CONTROL OF 

t 

: GASES * LIQUIDS taching each is illustrated 

on sem-souns WAC ALU Rocblite’s Sons « 

MANUALLY OR Corrosive or Abrasive POWER TRANSMISSION 

| AUTOMATICALLY JV Heavy —Thick- Dirty Variable Speed Drive (3C). Correct 


brication and maintenance are covered 


J At High or Low Pressure simply but thoroughly I — are - 


scribed and the proper 1 


speeds for any given job that requires 
speed changes quickly and smoothly 
are provided by Worthington’s varia 
ble transmission. Said to increase effi 
ciency of both machine and operator 
Illustrated 0-page folder wives adv in 
tages, teatures hp rating table, along 
with dimensional drawings and instal 
lation photographs. Shows how belts 
can be changed in 10 min. Worthing 
ton Pump & Machinery Corp 


Belting Price List (3D). Radical de 
parture trom the plus and minus dis 
Rockwell Butterfly and Slide Valves in j count — Me ye ryed - on — 
a j try 1s what uiladelphia Belting calls 
ines f “ ; 

wane Sem Pe" one Preeti with ; 18" Rockwell Wafer its new price saneieh It illustrates 
manval or various automatic controls, bY 3» Type Sater Vawe S the application of particular interest 
type bearings From the illustration one need only 
ete. They provide maximum flow rate Alemite Citing: turn to the price page and there are 
end quick opening or shut-off. They poy De actual prices. Philadelphia Belting Co 

their way in better fluid handling. We , pi : : : 
invite your inquiries. Write fer the . Universal Joints (3E). ( ompany that 
Rockwell vaive catalog. devotes its entire skill and effort to 
producing universal joints offers 6-page 


WELL ITE FLY VALVES folder chock-full of data. Should be a 
“must” for everyone concerned with 


universal joints. Some of the high 


W. S. ROCKWELL COMPANY 230 Eliot St., Fairfield, Conn. lights are: selection; accurate 


@re easy to install, convenient to oper- 





graphs 
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on static torque tests in in. Ib; fri 


tional heat loss curves; dynomometer 
tests; assembly instructions; engineer 
ing data, specifications and dimensions 


Curtis Universal Joint Co., Inc. 


Open Bearing Lubrication (3F). Sinn 
ple, sure, inexpensive system tor spray 


. . 
ing grease and oil to adequately lubri 
cate open gearing and sliding surfaces 
is now available, according to 4-page 


bulletin. Cutaway views show how it 
works and a full description of the 
spray valve is included The Farval 


Corp The Anthony Oil Burner is espe- 
cially designed to provide a sim- 


PUMPS AND ACCESSORIES 
ple, rugged burner with ideal clean flame 
Condenser Circulating Pumps (3G combustion characteristics. Air 
Vertical, mixed-flow units of large - 
capacity and low head, designed for pressures required are low — 
power station service, are illustrated 
and described in catalog Standard 
sizes to 100,000 and special sizes to sures may range from 15 to 80 
200,000 gpm are covered. Water 


= 
every type chemical analysis, from Ibs. Anthony Nebulyte Burners 

fresh river water to contaminated sea provide complete combustion of 

water can be handled by special metal 


pumps. Pull-out units that permit re any grade of fuel oil with the use 
moval of all operating parts without 
disturbing pipe connections are also 
illustrated Economy Pumps, In 
Div. of Hamilton-Thomas Corp 


Mechanical Packings (3H Com accurate control 
piled for the busy engineer, this easy 


to-read, 32 page catalog grap! ically 
lustrates and describes a complete line 


usually 8 to 16 ozs. and oil pres- 


of a minimum of excess air. 


ot mechanical packings for general 
applications. Recommendation chart t 
simplify selection of packings for a 


RESEAT VALVES 
AND BIBBS 





RESEATING 
A 8188 


RESEATING 
A VALVE 


THONY COMPANY 


M. B. SKINNER CO. Ff ‘cay ieee 47-33 FIFTH STREET 
SOUTH BEND 21, INDIANA, U.S.A yy ‘ LONG ISLAND CITY 1,N.Y. 


Representatives in Principal Cities 
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Stop these Profit 
Robbers with IPM 





% IDEAL Preventive Maintenance equipment 
offers you the economical, quick and easy 
way to protect yourself against high-cost 
overhauls, production delays — even plant 
shut-downs! It prevents “sabotage” of mo- 
tors and generators by sparking — high mica 
— poor brush contacts — excessive film — 
dirt and smudge on commutators and slip 
rings. It stops these trouble-making, profit-rob- 
bing conditions before they become the cause 
of major-expense repairs. IDEAL Preventive 
Maintenance has proven in 
plants to pay for itself 


thousands of 
many times over 
in direct money savings and trouble-free op- 


eration. Put it to work in your plant now! 


RESURFACERS 

Restore commutator and 
slip 
ridged 


to like new condition — 
WITHOUT DISMANTLING 


rings — even when 


scored or burned — 


A 


MICA UNDERCUTTERS 


Prevent sparking — aid 
commutation — prolong 
brush life — without dis- 
mantiing or taking the ma- 
chine out of service when it 

or 


sy to use. Sizes and types 


for all conditions and sizes 
of motors and generators 


‘ , 
all sizes of commutators 


PRECISION GRINDERS 


For use when more than sur- 
face smoothing is 
Grinders mount directly on 
brush arm or frame of the 


needed 


chine’s own power. Accurate 
to .001” Three models — for 


all types and sizes of com- 


ie and slip 


rings. 
FLEXIBLE ABRASIVE 


The new, ON-DUSTING 
abrasive, 

flexible bond. 

commutator and cleaner and 
burnisher. Removes high re- 
sistance film, 


t 
smallest commu- 
tators 


Get this FREE 


40-page handbook 

Authoritative information on 
commu and slip ring 
maintenance — what to do 
and how to do it! Fully il- 
lustrated. Mail the coupon 

7" IDEAL Products are sold 

through America's Leading Distributors 
IDEAL INDUSTRIES, Inc 


1023 Pork Avenue, Sycamore, Illinois @peaD 8 


Please send your free handbook ond further infor q 
mation on 


CD Resurfocers | 
() Precision Grinders 

() Undercutters j 
() Flexible Abrosive 

is | 
COMPANY —e -_ —_ f 
I cectrteecegeane — 


OV oc PONG... STATE... - 
ee ere me cma em em nae mee 
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particular use is included Flexrock Co. 


Controlled-Volume Pumps (3J). 
Handling minute quantities of clear 
liquids? Then you will want to know 
all about Milton Roy’s new “mini- 

Operates at pressures up to 

psi with capacity from a few up 

to 725 milliliters per hr, according 

to 2-page bulletin that tells the whole 
story. Milton Roy Co 


Packing (3K). Profusely illustrated 
20-page catalog combines in one book- 
let the full line of Palmetto packings. 
Includes the recently introduced pack- 
ing for liquid pistons on inside-packed 
piston pumps. Self-lubricating, molded 
and sheet packings are covered in de- 
tailed text that points up application, 
structure and performance. Handy se- 
lection charts and descriptive tables on 
size, weights, lengths, etc. are pro- 
vided. Greene, Tweed & Co 


Right Angle Pump Drives (3L). The 
best means of driving a vertical pump 
with a horizontal driver is the Gear- 
turbo, says this manufacturer of verti- 
cal deep well turbine pumps. Especially 
where natural gas, gasoline, diesel or 
steam power is more economical or 
where standby power is desired. Con- 
struction features of the right angle 
gear head are given in 8-page bulletin 
along with sectional drawings and di- 
mensions, details of the flexible shafts, 
hp ratings and suggested methods of 
application. Peerless Pump Div. Food 
Machinery & Chemical Corp 


TOOLS AND SPECIALTIES 


Observation Ports (3M). Whenever 
you need to know the inside story of 
mechanisms, or wish to provide for 
visibility of liquid level, you can use 
a one-piece, flush-mounted, press-fit 
window unit to advantage. Many dif 
ferent applications developed by de 
signers to solve both every-day and 
unique problems are illustrated in 4- 
page bulletin. Contains specifications, 
design data and simple installation in 
structions. Bijur Lubricating Corp 


Air Motors (3N). On what jobs do 
air motors excel? What specific ad 
vantages do air motors give you? The 
answers to these and other leading 
questions will be found in 2-page bul 
letin on explosion-proof, % to 4-hp 
compressed-air motors. Design and 
performance data are given. Gast Mfg 
Corp. 


Submerged-Melt Welding (3P). II 
lustrated 4-page pamphlet describes the 
submerged-melt welding process as ap 
plied to rebuilding mine locomotive 
wheels. Series of installation photo- 
graphs show the equipment used. The 
Linde Air Products Co 


Heat Oxidation Protection (3Q). In- 
creases service life 200 to 800% says 
this 4-page bulletin that illustrates and 
describes several applications of a 
process for protecting metals against 
heat oxidation. Metallizing Engineer- 
ing Co., Inc. 


Portable Chain Hoist (3R). Handy 





| 


Despite Highly Abrasive 
Gases, Housings Show 
No Wear After Many 
Months of Hard Service 


Because of the flow of fly ash at high 
velocity, the inside of the induced draft 
fan housing takes a severe beating due 
to erosion, particularly at the inlet 
boxes. Various refractory materials 
used in this equipment wear out in from 
2 to 3 months, resulting in costly time 
loss and repairs. 

A prominent public utility finally 
tried R & I Super #3000 Refractory 
Cement. This remarkable, easily mixed 
mortar was troweled to a %” to %4” 
thickness over expanded ‘metal lath 
tack-welded to the inside of the hous- 
ing. It air set to flint hardness. When 
inspected after 6 months of continuous, 
hard service, it showed absolutely no 
wear or cutting effects. Today, 10 
months after its application, it is still 
in excellent condition. 

Super #3000 is easy to apply and has 
remarkable resistance to all conditions 
at temperatures up to 3000°F. It perma- 
nently bonds new brickwork —— 
and patches cracked, broken or eroded 
refractory surfaces, making them stand 
up indefinitely under the severest kind 
of service. As a longer-lasting refractory 
applied over insulation inside the ducts, 
ad #3000 also greatly increases duct 

ife. 

Investigate Super #3000—one of the 
R & I complete line of better refractory 
cements. Write for Bulletin R-53. 


Refractory 
Cement 


for Bonding 
and Patching 





REFRACTORY & 
ia RIELG- Vile). mae):s-2 
118 Wall Street + New York 5, N. Y. 


Branches in Philadelphia 
Nework,N.J. * Cleveland « Chicago 
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tool of 1000 uses is the new Yale Pul- 
Lift. A ratchet actuates a lifting 
sprocket to pull or lift. 2-page bulletin 
gives all the details including construc- 
tion features, dimensions and specifica- 
tions. Comes in %, 1% and 3 ton 
capacities. Yale & Towne Mfg. Co. 


Grinding Wheel Bond (3S). Vitrified 


bond for grinding wheels and mounted 


wheels is described in 4-page_ folder. ‘4 a es a ak oe : 
Outlines advantages and applications , % 
of the abrasive, claiming a 5 to 10% . & { 


increase in output. Chicago Wheel & 
Mig. Co. 


ce. o8 Whee (ct, Auaene « | MEL CET aS ystem! 


page bulletin, listing grade recommen- 
dations and cutting performance data 
as well as operating suggestion for 
the Delta Cut-Off Machine, has been 
issued by: Abrasive Wheel Department 


5 ae Seer Div., Raybestos- 5 H.P. HOFFCO-VAC #50 PORTABLE 


Improved design for high capacity, continuous cleaning. 
i J > f > . . . 

Pore Sealing (3U). Method of re Operates two 50-foot lines of 12-inch hose simultane- 
claiming rejects due to porosity m | a ; 
castings which must withstand liquid | - ously, or one 75- or 100-foot length of 2-inch hose. 74 
or gas pressure is — - —— cubic foot dust capacity — 48 sq. ft. of dust bag area. 
question-and-answer book. Answers , : P 
the most frequently asked questions Write for Bulletin A-794. 
regarding the process. Photographs 
and diagrams show the equipment and 
how to use it. Tincher Products Co 





NEW! GAS-ENGINE POWERED HOFFCO-VAC #50 PORTABLE 


Complete independence of power sources enables this 

model to operate where ordinary cleaners could not be 

used. Provides all of the outstanding features of the 

electric motor-driven model, above, except that power 

: ; unit is a 4-cycle, single cylinder, heavy duty air-cooled 

PR nanan, Rem ae gasoline engine rated at 6.8 H.P. (5.4 continuous). 


panding condenser and heat exchanger | Write for Bulletin A-803. 
tubes. This control is designed to in 


terrupt the current supply when a pre- 1% H.P. HOFFCO-VAC +15 PORTABLE 


determined torque load is reached. 8- 
page bulletin explains the method and | Brand new heavy duty model with famous Hoffco-Vac 
shows equipment. Crane Packing Co. | ruggedness built into a compact, efficient design. Oper- 
VALVES, PIPING AND FITTINGS ates 35-foot length of 12-inch hose. Provides maximum 
maneuverability for one-man handling in narrow, con- 


Check Valves (3W). “Crane gested areas. Write for technical bulletin. 
Quality” is a by-word when it comes to 


valves and fittings, according to bulle- | 3 HP. HOFFCO-VAC *30 7% HP. HOFFCO-VAC #75 


tin. Folder presents a new brass swing 
check valve in the 200 and 300-lb pres- ae : . : , , 
sure classes that’s improved three ways. | Unequalled efficiency and Provides higher suction for extra-heavy duty 


Construction features, recommended | economy for its size. 4.4 cubic cleaning and maximum cleaning efficiency 


hot and cold working pressures, speci- | foot dust storage. Operates 50- with simultaneous use of two 144” hose 
fications and installation data are all 


yj ; - 
given simple but thorough treatment foot length of 1% inch hose. either 25, 50 or 75 feet long. Or, 2” hose, 25, 
Available in screwed ends, % to 3 in. Write for Bulletin A-752. 50, 75 and 100 feet long. Write for details. 
and flanged ends, 1 to 3 in. Crane Co. | 
STATIONARY SYSTEMS IN SIZES 3 TO 100 H.P. 

Float Traps (3X). You'll have no Permit cleaning in several areas simultaneously. Dust 
trouble draining condensate from steam ‘ ae : 
equipment or draining moisture from is conveyed pneumatically through flexible hose 
air and gas equipment if you follow the coupled to convenient inlet valves in a permanent 
recommendations given in 4-page folder si : ‘ . 
on epuiianeus type feat tae. Gives piping system. Central collection for easy disposal. 
detailed information on these applica- Widely used on production operations as well as on 


tions. Complete specifications, capaci plant cleaning. 
ties, pressures and sizes are shown, as 


Micace ‘valves and Steamers “WD |) ~=©WRITE FOR BULLETINS AND FREE SU R VEY! 


Anderson Co 


t 4 MACHINERY 
Standard Steel Lists (3Y). Revised J: A COR Pt ORATION 


edition of combined AISI and SAE 
standard steel lists covers three groups: 
basic open-hearth and acid-bessemer 
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carbon stecls and resulfurized carbon 
steels, open hearth and electric-furnace 
alloy steels, and stainless and heat-re- 
sisting steels, subject to standard varia- 
tions for check analysis. Percentage of 
chemical composition limits and other 
elements are stated for each steel. This 
4-page technical data card is handy to 
keep for frequent reference. The Bab 
cock & Wilcox Tube Co 





HEATING, VENTILATING AND AIR 
CONDITIONING 


Filters (3Z). Rugged construction; 


Pr wide range of filtering media; easy and 
Install the New itchard economical maintenance these are 
HYDRYER' some of the advantages pointed out in 
eee 8-page bulletin on dry-panel filters for 
... for Dependable Dehydration oe ~ the “eof ae rn ae 
. selection chart a ong with installation 
wenniiekseaishen & oak data simplify your filtering problems. 
; 3 ying Illustrations show maintenance and 
air for instrument and process controls. cleaning ease. Efficiency charts and 
Pritchard HYDRYERS are standard pack- initial resistance curves round out this 
aged units designed to reduce dew points informative book. Dollinger Corp 
of compressed air and other gases to minus 
(—) 40° F. Only service connections are Dust Control (4A). Dust—both in- 
“Sa ca ee . , e side and outside the plant—is one of 
required. Specially designed HYDRY ER industry’s most troublesome problems. 
units can be built to your requirements. Here are 26 pages of valuable informa- 
Write for FREE Bu'tetin No. 16.0.080 *Registered Trade Name tion on air cleaning and dust control 


EQUIPMENT DIVISION Detailed chart on size and character- 


‘ “Sq * istics of air-borne solids accompany a 
p e full discussion on industrial atmospherix 
v4 IE aCo. dust. Chapters on such various appli 
° bef ‘ . 
QUALITY 2 cations as industrial ventilation, drying 
; % 


Dept. No. 111 908 Grand Ave., Kansas City 6, Mo. operations, control of bacteria and mold 





aa 





EQUIP RAEN he ae, spores, cooling electrical equipment, en 
istric ices: rine ompressors yrese d 

“J HOUSTON + ST. LOUIS + CHICAGO + PITTSBURGH « TULSA + NEW YORK See Son setagretinss ae yee 
Other Representatives in Principal Cities from Coast to Coast American Air Filter ( Inc 








Self-Cleaning Air Filter (4B) 


['wenty-five years in the dust engineer 


\ ing field has developed a “know how” 

: ~~ that is reflected in both the design and 

: 5 performance of air filters described in 

re 8-page bulletin. You get a full descrip- 

HERS or tion of the multiple panel principle, con 


struction details, engineering data and 
An r : a capacity and dimension table. Photo- 
swe s zraphs and drawings illustrate the 
booklet i br vine Air Filter Co., Inc 
’ 
to Tomorrow’s NEW Problems 


Now that priorities, allocations, cut-backs. Masonry Protection (4C). Compan 
and other essential restrictions have returned ion-folder to one offered last month 
to the industrial scene. the heating, ventilat- on metal protection is this bulletin on 
ing, and air-conditioning picture is certain to undergo significant protecting old and new masonry. | It 
dhenare im the dave s bl f 1 ; follows the same helpful lines—specify 
changes in the days to come—to pose new problems for p ant owners, ing the material and describing where. 
managers, operators, architects, and engineers. That is why attendance when and how it should be applied 
at this foremost Exposition of its kind—largest ever staged—takes on Flexrock Co 

greater importance and timeliness than ever. The wealth of first-hand 

information available here on latest developments, newest trends, Emergency Exit Light (4F). Of 
availa},le equipment and supplies, and sources of supply, may prove to timely interest is circular on instant, 


b - cealitn Deal ann @ h ° A ‘vom automatic, battery-powered emergency 
e an invaluable business asset for the uncertain times ahead. exit lighting that will assist in the safe 


Over 300 exhibitors with their technical representatives will be on hand evacuation of premises should the regu- 
to show and tell what the future offers for heating, ventilati d ai oe See Doe eee 
ow and t , €, ventilating and air operates as any exit light. Other fea- 
conditioning in all types of commercial and public buildings, industrial tures, weight, specifications, finish, etc 
plants, and homes. In no other way can so many helpful ideas and valu- are shown. Electric Cord Co 
able contacts be obtained, and so much equipment seen and compared 
in so little time . . . all so essential to solving tomorrow's new problems. _ Roof Coatings (4G). Let this 4-page 
7 . : : . folder show you how to take care of 
So plan now to take advantage of this big opportunity. Note the dates. your roof. Includes a discussion of why 
roofs wear out; an illustrated explana- 
: b : tion of the principal ingredients used 
Auspices of the American Society of Heating & Ventilating Engineers in roof savers and what each con 
tributes; suggestions on application and 


| data on container sizes, weights and 
que MANAGEMENT INTERNATIONAL EXPOSITION COMPANY coverage. Johns-Manville 





MISCELLANEOUS 
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“SPOT” NEWS OF INDUSTRY 


( Continued from page 123 ) 





generating units at this station is scheduled to be placed in 
service in the middle of 1952, and the second toward the 
end of that year. 

The new Milesburg (Pa.) station, dedicated in October, 
will have a generating capacity of 44,000 kw of electricity. 


Its first 22,000 kw turbo-generator went into service in 
August, and the second similar unit was completed in 
November. As well as serving local customers, this station 
is tied directly into the rest of the system. A 132,000 v line 
from Milesburg to Ridgway, and thence to Butler and 
Springdale, provides for the transmission of power in either 
direction as far as 150 miles away 


( Continued on page 158 ) 








Self-operated Farris Stacon Temperature Regulators* make pos- 
sible unheard-of control accuracy—te within plus or minus 1 deg. 
How? Because liquid in the bulb flashes to vapor in power 
bellows. Steam does 99 per cent of the work . . . instantly. Balanc- 
ing bellows eliminates spring counterpoise and packing glands 
. «+ prevents response to variations in steam temperatures. . . 
provides free-floating valve disc. 

Compact, trouble-free, dirt-proof, hermetically sealed Stacon 
Regulators operate consistently in the worst possible surround- 
ings—require no maintenance. To learn more about the most 
sensitive, accurate, economical temperature regulator available, 


write for Stacon Bulletin 50-1000. 
*Pacented 


. “Farris Stacon Corp. 


433 COMMERCIAL AVE. PAUSADES PARK, N. J. 
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AMESTEAM 


GENERATOR 
Supplies Abundant Steam 


Vv EASILY INSTALLED IN 
MINIMUM SPACE 


V PAYS FOR ITSELF IN FUEL 
AND MAINTENANCE SAVINGS 


V OIL, GAS OR OIL-GAS 
COMBINATIONS 


Nineteen Sizes — 10 to 500 H. P. 
15 to 200 Ibs. Steam Pressure 


Write Today por Free Bulletin 


AMES works 


OSWEGO, N. Y. 


Builders of Better Boilers since 1848 


Manufactured under 


License in Canada by VOLCANO, itd., Montreal, P. O 











Inversand Zeolite Softeners 
Demineralizing Units 


Pressure & Gravity Filters 
Condensate De-Oiling Filters 
Degasifying Equipment 

Hot Zeolite Softeners 


Silica Removal Equipment 
Sludge Blanket Coagulators 


Whatever your water treating requirements, 
check first with Hungerford & Terry. Write today 
for free bulletins, or. at your request, a repre- 
sentative will call. 


HUNGERFORD & TERRY, INC. \" we Si 





NEW PLASTIC FLOOR 
PATCH SETS INSTANTLY 


Nothing 
Else 


To Buy 


TAMP SMOOTH! TRUCK OVER! 
Use durable INSTANT-USE .. . a tough, plastic 
material which you simply shovel into hole—tamp 
and run traffic over immediately. Tough IN 
STANT-USE is ideal for repairing cracks and 
breaks due to relocating machines . . . or for com- 
ee te overlays. NOTE: Plasticizer makes INSTANT- 
SE easy to scoop out of container . . . easy to level, 
to tamp, to use! 
MAIL COUPON for FREE TRIAL OFFER and 
HAND BOOK OF BUILDING MAINTENANCE 


SLaRROCE COMPANY Offices in 
bert St., Philadeiphie 4, Pa. principal cities 

ae send me cumpicte INSTANT-USE in- 

formation, detaiis of 1 KLAL. ORDER PLAN and 

HAND BOOK OF BUILDING MAINTENANCE 
no obligation. (Ciip and attach Coupon to 

Co. letterhead) 

Name 

Company 

Address 


( Continued from page 157 ) 


Westinghouse Seeks Land Adjoining Baltimore 
Airport for Expanded Electronic Production 


In a move to expand electronic production for military 
needs, the Westinghouse Electric on has opened ne- 
gotiations for a tract of land near Friendship Airport, Balti- 
more, Md., for a new plant 

Walter Evans, Westinghouse v-p, said that the new plant 








PORTABLE AGGREGATE PLANT 


One of the few portable aggregate and batch plants in U. S. 
is being operated by Western Contracting Corp. at Newman, 
Calif. With a capacity of 245 tons of specification aggre- 
gate per hour, it can be disassembled and moved to new jobs 





SNATCH BLOCKS 


PROP. sip, 


RUGGED — TOUGH 
EASY TO HANDLE 


Forged steel hook and 
sheave . . . induction hard- 
ened extra heavy sheave 
pin... ¥” steel plate sides 
. . . self-lubricated ‘‘Super 
Oilite’’ bearing give WECO 
SNATCH BLOCKS strength 
for heavy hoisting, and du- 
rability for long life. 

The patented ‘‘Drop Side”’ 
makes it easy to string and 
unstring the block. Instead 
of the usual ‘‘needle thread- 
ing’’ procedure just remove 
the wing nut, raise side, in- 
sert line, drop the side, and 
replace the nut. 


WELL EQUIPMENT (MFG. CORP. 


Specify WECO 
SNATCH BLOCKS for 
greatestservice 
and longest life. 
Write for bulletin. 
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JET TURBINE LABORATORY 


In this insulated and re-inforced steel cylinder in General 
Electric's Aircraft Gas Turbine Laboratory at Lynn, Mass., 
experimental compressors for jet engines are tested under 
conditions never before obtained. In this “tank” altitudes 


He just couldn't believe his eyes! 
of 70,000 ft and temperatures 100 F below zero are simulated 


After using a powerful, easy-to- 
handle Wilson Tube Cleaner, the 
will be designed to meet expanding military demand for boiler mbes had “come clean’ 

— } and Oglethorpe wasn't even tired. 
products of the company’s electronics and x-ray divisions 


Mr. Evans explained that the Baltimore site was chosen There's good reason for our friend's 
because the new Friendship Airport is one of the few fields admiring glances. When Wilson 
capable of handling aircraft of the future, and consequently Tube Cleaners go to work, they 
presents advantages for the installation and test of the divi quickly remove scale and other de- 
; posits from tubes of boilers, heat 
sion’s products - 
exchangers, condensers, stills, evap- 
orators .. . leave them spic-and-span, 
ready for another period of efficient 
service. 











There is a fast-acting Wilson Tube 
Cleaner for every kind of scale — 
hard or soft, thick or thin, variable 
in depth. A large variety of cutter 
© FREQUENT heads and accessories make it simple 
ES to clean straight or curved tubes. 
IN Wilson Tube Cleaners — driven by 
® CONSTANT air, steam, water or electricity — do 
FUSE a “custom” job, save down-time, are 
BLOWINGS more economical. 


© INTERRUPTED — , — — 
PRODUCTION ¥ 
SCHEDULES 


WILSON-DUDGEON TUBE EXPANDERS 
BETTER SWITCH TO. . <TRICO> 


SS 2. = make rolling quick and easy 


Use them to re-roll old tubes or in- 
READ THESE USER REPORTS . . . THEN JUDGE: tall new ones. Precision-manufac- 
“We use TRICO Fuses “lam changing oll my “An air compressor cir- tured Wilson-Dudgeon Tube Ex- 
exclusively. On one oct ees oan oad poe one panders insure solid seating, easy 
we placed my sec- various mp. lin : . . . 2 

= neg fe ond order because | fuses os much as twice rolling. All sizes, in flaring and non- 
ave been TRICO Fuses have | a day. We switched to flaring types, available 

= ~— 4 re | proven to be. orery- TRIC Fuses ond they ore 
placement. oolen thi ov claim for till in service after | 
Mill Electricion, them.” Power Co. En- months.” Seeretory, Iron WRITE FOR BULLETIN 47A 
North Caroline. gineer, Virginia. Co., Wisconsin. on Tube Cleaners 


and Bulletin 380 on Tube Expanders 











“KLIPLOK" TEST CLAMPS We cheve wee comments THOMAS C. WILSON, INC. 21-11 44TH AVENUE, LONG ISLAND CITY 1, IY. 
“Lock Like A Vise" were unsolicited, proving si onus ¥° peeey Waste ° ° 
See tehaie datiiinen TRICO “Powder-Packed™ Catttes asAn, . 
porary connections, Renewable Fuse superiority 
meter and motor and improved perform- 
toctine., yompere. ance. BETTER TRY TRICO 
Clamps Tier or . . « Call your dealer, or 
round objects. 


Write for Bul. No. 7 Write for Booklet 206-A 








WILSON TUBE CLEANERS 
y FUSE MFG. CO ee Wis WILSON-DUDGEON TUBE EXPANDERS 
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HIS horizontal infiltra 

tion collector which sup- 
plies American Cyanamid 
Company’s Willow Island. 
W. Va. plant with cool, pure 
water was designed and built 
by: 


RANNEY METHOD 
WATER SUPPLIES, 
INC, 


Columbus, Ohio 








You Cant Beat 


VAL GE ice) 


Complete Line of 


ROTARY PUMPS 


"In all my experience of buying rotary pumps, 
| never saw the equal of the range in size and 
style of Viking pumps. No matter what | need, 
there seems to be a Viking built just for that 
purpose.” So says one man looking for the 
answer to his rotary pump problems. 


Don't forget, the next time you need rotary 
pumps, see Viking first. Check the complete 
line. 


For ao good start, ask for free 
bulletin 51SG today. 


Fig. 12 


Pume Company 


Cedar Falls, lowa 





IT'S A CONVEYER ROLLED UP 


Largest conveyer belt ever built and shipped in a single 
roll is shown after it was completed in new belt plant of 
B. F. Goodrich Co. Belt is 48 in. wide, weighs 45,000 Ib, 
and roll is 15 ft high. It is designed to bring ore from ship 
to shore at B & O's new railroad dock in Baltimore, Md. 








New VERSENE* test kit 
determines total water hardness 
in less than TWO MINUTES 


Now, with this new Versene* water hardness testing kit 
you can determine the hardness of your own boiler, proc- 
ess or tap water as easy as ABC—in less than 2 minutes. 
Anyone who can tell red from blue can make this scien- 
tific versenate test and be accurate within one grain of 
hardness per gallon. 

Handy, sturdy, pocket-size plastic kit contains 3 vials of 
chemicals and one combination measuring and mixing 
vial. More than 50 separate tests can be made, depending 
on water hardness. Complete instructions. Refills available. 
Order The New Versene* Water Hardness Testing Kit to- 
day. $5.00 Postpaid. Send Checks or M.O. No C.O.D.’s 
Money Back Guarantee. 

We also manufacture and supply Inhibited Indicator and 
Di Sodium Versenate (the di sodium salt of ethylene diamine 
tetra-acetic acid). These are the rcagents used in the Ver 


senate (Schwartzenbach) Method for the determination of 
Water Hardness. 
Di Sodium Versenate 
50 g. $2.00 100 g. $3.00 
Inhibited Indicator 
100 cc $1.00 250 ce $2.00 500 ce $3.00 1000 ce $5.00 


BERSWORTH CHEMICAL COMPANY 


FRAMINGHAM, MASSACHUSETTS 
*Trade Mark 


500 g. $10.00 
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HILC 


LUBE AND FUEL OIL PURIFICATION 
FOR DIESEL AND GAS ENGINES... 


PURIFIERS - FILTERS - RECLAIMERS - CONDITIONERS <>. 
THERE’S A HILCO FOR EVERY LUBRICATION AND ‘°"" 


FUEL OIL FILTERING PROBLEM ... i 


2a 


YOU WANT CLEAN OIL AND CLEAN ENGINES TO 
SAVE EQUIPMENT - OIL AND MONEY - 
INVESTIGATE HILCOQ OIL MAINTENANCE METHODS 


% WRITE FOR FREE LITERATURE - NO OBLIGATION 


e THE HILLIARD CORPORATION, 


W. FOURTH ST., ELMIRA, N. 


IN CANADA — UPTON-BRADEEN-JAMES, LTD. — 990 BAY STREET, TORONTO, 3464 PARK AVE., MONTREAL 





South Carolina Site Selected for 
Construction of New AEC Facilities 

Construction is scheduled to begin soon at the new atomic 
energy production plant to be designed, built and operated 
by E. I. du Pont de Nemours & Co., Inc. of Wilmington, 
Delaware. A site on the banks of the Savannah River in 
Aiken and Barnwell counties in South Carolina was chosen 
after a four month's study of more than a hundred proposed 
sites by the du Pont company and AEC engineers. 

About 250,000 acres will be acquired for the site which 
will be known as the Savannah River Plant. To make way 
for the plants and the surrounding security and safety zone, 
it will be necessary for 1,500 families to relocate in the next 
18 months, some within six months 


The following factors were of major importance in de 
termining the site: military considerations including vul 
nerability to attack; operating requirements of the facilities 
themselves, the details of which cannot be disclosed ; accessi 
bility to population centers to avoid establishing a new gov- 
ernment community as in the case of other atomic energy 
plants; and public health and safety considerations 

It is expected that the construction force will reach 8,000 
during the first six months of construction. The commission 
will decide later whether power will be purchased or gen 
erated at the site. No atomic weapons will be manufactured 
at the new plant. Materials produced will be utilized else- 
where for military purposes or, later, may add to the nation’s 
capacity for producing atomic fuels 











CAR PULLERS, BARGE MOVERS 
ELECTRIC, GASOLINE, DIESEL 


Let Silent Hoist Car Pullers, electric, gasoline, and 
diesel driven Winches serve you. Power-driven Cap- 
stans, Gypsies, and single and double Winches for all 
materials-handling applications — rigging, skip hoists, 
maintenance, construction, cable ways, etc. 


CAPSTAN DRUM WINCH 
6 Sizes: 4 Sizes: 
Draw Bor Pull Capacities 
2,000 Ibs. 6,000 Ibs. 
6,000 Ibs. 12,000 Ibs. 

12,000 Ibs. 24,000 Ibs. 

18,000 Ibs. 40,000 Ibs. 

22,000 Ibs. 

30,000 Ibs. 





Mfrs. of KRANE KAR Swing-Boom Mobile Cranes, LIFT-O-KRANE 
Fork Lift Trucks, Cranes for Motor Trucks, Capstans, Gypsies, 
Single and Double Drum Winches, Coal Slicer Hoists. 


SILENT Hoist & CRANE Co. 


856 63rd STREET, BROOKLYN 20, N. Y. 
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AIR RAID 


Zoom down on Dirt, Dust, and Grit 
with ao CLEMENTS-CADILLAC 
blower-suction cleaner, and 
you've got the enemy on the 
run. Use this powerful air 
weapon to rout the trouble 
makers from every crack 

and crevice of your 
machinery and 

equipment. Deal 

‘em a hard blow 

—regularly, yj 





Made in 5 models 
with attachments for 


try cleaning job 
PORTABLE COMBINATION 
BLOWER-SUCTION CLEANER 


CLEMENTS MFG. CO. 


6628 S. NARRAGANSETT AVE. CHICAGO 38, AL 


ASH YOUR MILL SUPPLY DEALER OR WRITE US FOR Dat 














Stets High Pressure Regulators are used 
in Pennsylvania, New Jersey and Con- 
necticut plants of American Cyanimid 
Company 


Stets type G valve-in-end construction gives 
you simple, compact design that's built for 
maximum performance. Available in either 
piston or orifice valve units—250-400 w.s.p.— 
other types to 900%. Write today for bulletin 
150 with full focts on the Stets new type LPG 
Regulator. 


STETS COMPANY 


1440 BROADWAY — NEW YORK 18, N. Y. 











Holes Not Threaded- 
But Bolts Hold 


With Smooth-On No. 1 Iron Cement you can make 
bolts, studs or machine screws hold in unthreaded or 
oversize holes. You thus save time, labor, expense. And 
the parts stay tightly together, because Smooth-On ex 
pands slightly in hardening. 

Use Smooth-On No. 1 for bigger repairs, too. Seal 
cracked casings of pumps, valves, condensers, etc., with 
it. Stop leaks in pipe lines, tanks, radiators. Tighten loose 
parts and fixtures all over the plant. Get Smooth-On 
No. | in 7 oz, 1 lb. 5 lb., 20 Ib., or 100 Ib. sizes. If your 


supply house hasn't it, write us, 
80-318 


F 4 E E REPAIR HANDBOOK 


40 pages describing Smooth-On repairs that 
can save you time and money. 170 illustra- 
tions. Write for YOUR free copy now. 


Smooth-On Mfg. Co., Dept. 19, 
570 Communipaw Ave., Jersey City 4, N. J. 


Do il with SMOOTH: ON 


THE IRON CEMENT OF 1000 USES 





To insure 


SUPERIOR DESIGN 
NO MAINTENANCE COSTS 
Write for 


FLEXIBLE HOSE FACTS 


@ Our engineers do not use crystal balls to 
solve flexible metal hose design problems. 
And ATLANTIC METAL HOSE catalogs on 
Flexible Hose Facts are not equipped with 
electronic “homing” devices to find you. 


But they offer 37 years’ authoritative experience and data on problems 
involving vibration damp ligned structures, mo- 
bile services . . . conveying oil, gases, chemicals, steam, compressed 
air, light or semi-solids under pressure and temperature extremes. 





Flexible metal hose in all workable metals 
from 1/8”-36" D. inclusive. Standard or 
special couplings. 


Write today for Catalog 100. 


See our Catalog in Sweet's 
File for Product Designers. 


Z\ ATLANTIC 


METAL HOSE CO., INC. 
124 West 64th St, New York 23, N. Y. 


“LIQUIDS WORTH STORING 
ARE WORTH 
_ MEASURING“ 


@ FOR GAUGING LIQUIDS 
OF ALL KINDS 
@ 100% AUTOMATIC 
@ APPROVED BY 
UNDERWRITERS’ 
LABORATORIES 


WRITE FOR COMPLETE DETAILS 


rue LIQUIDOMETER core 


36- — AVE., LONG ISLAND CITY. NY 
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AVAILABLE REPRINTS 


Special reprints are now available of the big, 24-page report on SELF- 
CONTAINED PACKAGED STEAM GENERATORS which appeared in the 
November, 1950 issue of INDUSTRY AND POWER. Contains finger-tip 
data on Advantages; Fire-tube Types; Watertube Types; Safety and Oper- 
ating Controls; Oil Firing Equip P and Maintenance; Start- 
ing-Up Suggestions; Maintenance of Heavy-Oil Pumps; Service Hints; 
Shutdown Suggestions; Typical Applications. | to 19 copies 25¢ each. 
20 or more copies at only 20¢ oak These reprints available oniy while 
present stock lasts. 


Reprints of the following popular articles from INDUSTRY AND POWER 
are available free of charge. Send your requests to Readers’ Service Dept., 
Industry and Power, St. Joseph, Michigan. 


“Air Conditioning Cab Of Shovel Handling Steel Mill Slag", December, 
1949. 
“Boiler Houses Are Necessary Evils", February, 1950. 
“Caribou Diesel Plant Built in a Hurry", February, 1950. 
“Chain Belt's Newest Boiler is First ‘Step’ in 3-Step Plan”, October, 1949. 
W. J. Theverman 
“Crankcase Explosions are Rare—But .. . " October, 1949. 
“Diesels In A Hydroelectric System", June, 1950. 
“Electro-Motive's Steam Plant is Tops in Modernity", September, 1949. 
V. L. Wes 
“Engineers ‘Role the Roof’ for Harnischfeger’s New Boiler”, December, 
1949. 
Anthony Sinclair 
“Falls City Production Not Hampered During Recent DC to AC Change- 
over", July, 1950. 
“Gage Glasses, Their Composition and Selection", July, 1950. 
“GM ‘Utilities’ Receive Major Attention", September, 1949. 
H. R. Smith 
“Grievances Can Be Avoided", April, 1950. 
“How To Select Correct Steam Trap", January, 1950. 
Thomas Trail 
“How To Select Corrugated Expansion Joints”, June, 1950. 
“Insulation on 2000 psi Boiler Proves Effective", October, 1949. 


R. H. Boothby 
“Keep It Clean, says Oldsmobile", May, 1949. 

R. H. Barlow and W. E. Rasmussen 
“A Lamson Installation", “August, 1949. 

Calvin A. Burton 
“Low Cost Auxiliary Power From Turbine Drives", April, 1950. 
“Modernization at Toledo Laundry Cut Steam Costs in Half", October, 

1949. 

H. A. Quinn and S. T. Fre 
“Monsanto Builds Ideal comma Steam Plant at Everett, Mass.", June, 1950. 
"Petoskey Diesel Plant Designed With An ' The-Future’ ”, , May, 1949. 
atts re Made In Shale-To-Oil Program", November, 1949. 


A. Cattell 
"Quelifi cations of an Effective Industrial Supervisor”, June, 1949. 


"Select Conect Batteries for Starting Diesels", November, 1949. 
K. A. Vaughn 

"Signode Plant ‘Pressurized’ to Eliminate Cold Drafts", November, 1949. 

“Simplify Determinations of Pipeline Pressure Losses", November, 1949. 
J. O. Mullen and H. D. Fisher 

"Steam, Air, and Power for 3 New Ford Assembly Plants", May, 1949. 
R. M. Doering 

“The Story of Thermal Electric", March, 1949. 
A. G. Purdue 

“Supervisors Must Develop Favorable Group Attitudes", November, 1949. 
Edmund Mottershead 

“Supervisor's Personal Check-Up Chart", November, 1949. 

“Water Treatment for Air Conditioning Systems”, May, June and July, 1949. 
Wm. A. Tanzola 





CLASSIFIED 
ADVERTISING 





FOR SALE 








PORTABLE 
ELECTRIC INDUSTRIAL OVEN 
10 Cw. PP. Aten justable Temperature 

. SM ~ 4 1 ab — 


GRIEVE-HENDRY RY CO., INC. 
1101 WN. Paulina St.,  Chiexge 22, til. 














DIESEL ENGINE— 
107 h.p., Model HIP-600, 6 cylinder, 
1400 RPM, right hand Cummins Diesel 
Industrial engine, 240 watt electrical 
equipment, twin = power toke- 
priced for quick so 
Box 1-8, WNDUSTRY = POWER 
St. Joseph, M 











BUSINESS OPPORTUNITIES 








FOR MEN LOOKING FOR 
A SALES FUTURE 


Opportunities open for soles represento- 
tives with a large national manufacturer 
of power plant ater treatment ond 
allied od chemical lines for industrial plants. 
Established territories open. Mechanical 
or Chemical Engineering degree from ac- 
credited college or university required. 
Under 35 yeors of o ee nen er. 
perience in soles, oa Boa 
or reloted fields. be: te fully om 7 
ness history ond salary soqeloem 
replies confidential 
rite Box 1-A. 
INDUSTRY AND POWER 
St. Joseph, Michigan 








If you ore ploti I 


ting, you 
should request o pos of “BUSINESS 
OPPORTUNITIES IN WATERTOWN, 
SOUTH DAKOTA.” Call or write Mayor 
Gilbert or the City Promotional Director, 
J. G. thnet. 




















HOW TO 

LOWER YOUR COSTS 
FOR CLASSIFIED 
ADVERTISING 


1&P reaches nearly 37,000 individeal 
industrial uni is more thon 
any other publication in its field. Thet's 
the key to truly lower classified edver- 
tising costs. You reach more plents 
and you reach more men with buying 
influence through I&P, the enly mage- 
zine for the Plant Engineering Group. 
Let us send you complete informatien. 


Write to ADVERTISING DEPT. 
INDUSTRY AND POWER 
ST. JOSEPH, MICHIGAN 








INDUSTRY AND POWER * January, 1951 


163 

















ADVERTISERS’ INDEX 


Where an * appears after a name the advertisement does 
not appear in this issue, but appeared in previous issues. 











Acheson Colloids Corporation 
Aerotec Corporation, The 
Airetool ye Compa ny 
Albert Pipe Suopty © G-. Inc. 
Aldrich Pump Ons + 
Alemite Div., stewart, Warn: r Corp 
Alloy Steel Products Company, Ine 
American Air Filter Company, Inc 
American Brass Company, The 
American Brass Company, The, 
American Metal Hose Branch 
Ames Iron Works 
Anderson Co., The V. D. 
Anthony Company, The 
Armstrong-Bray & Co. 
Armstrong Bros. Tool Co. 
Armstrong Machine Works 
Arrow-Hart & Hegeman Electric 
Company 
Atlantic Metal 
Aurora Pump 


Hose Co. 
Company 


Babcock & Wilcox Co., 
Babcock & Wilcox Tube 


The 
Company, 


The ‘ 
Bacharach Industrial Instrument 

Company 
Baldwin- Duc kworth 

Belt Company 
Baldwin-Hill Company 
Beaumont Birch Company 


Div., Chain 


Second Cover 
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Central Scientific Co. 

Chain Belt Company 

Chapman Valve Mfg. Co., The 
Chicago Metal Hose Corporation 
Chicago Pneumatic Tool Co. 
Chiksan Company 
Cleaver-Brooks Co 
Clements Mfg. Co. .. 
Cleveland Worm & Gear Co. 
Cochrane Corporation 
Combustion Control Corp 
Combustion 


, the 


Inc. 
Combustioneer, The 
Engineering Co. 

Cook's Sons, Inc., Adam 
Coppus Engineering Corp 
Crane Co. 

Crane Packing Company 

Cuno Engineering C pcpeention 
Cyclotherm Corp 


Steel Products 


Dampney Company of America, The . 


Darling Valve & Mig 

Dart Mfg. Co., E. M. 
Dearborn Chemical Co. 

De Laval Separator Company, 
Detroit Stoker Company 
DeZurik Shower Co. 
Diamond Chain Company, 
Dixie Tank & Bridge Co. 
Dollinger Corporation 
Dracco Corporation 


The 


Inc. 


Engineering-Superheater, 











Erie City Iron Works 
Ernst Water Column & Gage 
Everlasting Valve Company 


Co. 


Fairbanks Company, The 
Farris Stacon Corp. ... 
Farval Corporation, The 
Fedders-Quigan ( — 
Fisher Governor Com 


Fiske Brothers Refining "Company 


Flexrock Company 
plow Corporation, Ltd., 
Food Mac 
Foster Engineering Company 
Foster Wheeler Corporation 
Foxboro Company, The 
Fuller Company 


The 


Gates Rubber Company, The 
General Coal Company 
General Electric Company 
General Filter Co. 

General Fittings Co. 
Gifford-Wood Co. 

Golden Anderson Valve Specialty 
Company 
Goodyear Tire 

T 


—e 


ee tom eee 


e 
Graver Tank & Mfg. Co. 


ninery & Che mical Corp. 


& Rubber Company, 


Bersworth Chemical Co 
Betz, W. H. & L. D 
Bigelow Company, The 
Breuer Electric Mfg. Co. 
Buell ~~~}, Co., Sa 
Buffalo Forge ‘ompon 
Builders- Providence — , Div. 
Builders Iron pounery 
Bussmann Mfg. Co. ° 


et 
ee 
zn 


Graver Water Conditioning Company 
Green Fuel Economizer Company 
Greene, Tweed & Co. 

Grinnell Company, Inc 
Griscom-Russell Co., Inc. 


Dravo Corporation 
Economy Fuse and Mfg. Co 
Electric Autolite Company, The 
Elgin Softener Corporation 
Elliott Co., Roto Div. 

Ellison Draft Gage Co. 
Engineer Co., The 

Engelhard, Inc., Charles 


no 


Y 
e+ ena 


of 
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Haering & Co., Inc., D. W. 
Hajoca Corporation 
Hapman-Dutton Co. .. 
Hartzell Propeller Fan Co. 
Hays Corporation, The 
Henszey Company 
Hewitt-Robins, Incorporated 
Hilliard Corp., The 161 
Hoffman Combustion Engineering 
Company 42, 43 
Hoffman Specialty Co. ° 
dge 


you Look ATT 


oon war 


Hotel Clari 

Hotel Tuller 

Houghton & Co., E. F 

Hungerford & Terry, Inc 

Hyatt Bearings Division, 
“Motors Corp. 


148 

124 

158 
General 


LOWERS Your Phy TIME 





Ideal Industries, Inc. 
Illinois Engineering Co., 
Ingersoll-Rand Co. 
Insul-Mastic Corp. of America 
International Heating & Ventilating 
Exposition 

International Nickel Co. » Inc., The 
I-T-E Circuit Breaker Company 


Total up the man-hours lost in frequent repacking 
—or in equipment failure due to faulty packing 
-.. you'll discover the economy of selecting Pal- 
metto first. The Pyramid is typical. 


Inc. 


156 

126, 127 

© Not one, but many styles — fabric and binder varied to 

match your service condition. That means dependable, 
tailored performance. 


Jeffrey Manufacturing Company, 
Jenkins Bros. 

Jerguson Gage & Valve Company 136 
Johns- Manville ° 
Johnston Brothers, Inc : 


The ° 
9 


© Uniform, heavier wall construction. Each ring sits squat 
and true . . . will not split at the hinge . . . no raw 
edges to fray. That means longer life, sturdier perform- 


ance all the way. Kewanee Boiler Corporation 


Kirk & Blum Mfg. Co., The 


Write for all the facts. Bulletin MP-20 & Bowler, 


yours for the asking. 


GREENE, TWEED & CO. 
NORTH WALES, PENNSYLVANIA 


Layne Ine. 

Leslie — 

Linde Air Products Company, The, 
Unit of Union Carbide and Carbon 
Corporation 

i Belt Company 
a uldometer Corp., The 

late Division, Fiske 

Ret ning Co. 

Lunkenheimer Co., 


Bros. 
rhe : 


Magnolia Metal Company ... 
Manhattan Rubber Division 

Mason-Neilan mepioter Co. 

McGraw & Co., F 
Mercoid Corp., 
Milton Roy Co. 
Monsanto Chemical 


i 





Co. 
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National Aluminate Corporation Sarco mag aly Inc. § a 
National Boiler Protector Co. Schramm, Vogt 
National Conveyor Company, Inc. Silent Hoist & Crane Co. 
National Electric Coil Company Sinclair Refining Company 
National Supply Company, The 3 § 
New York & New Jersey Lubricant $ - X » C iy Waldron Corporation, John 
Co. Spence Engineering Company, Inc 16 Warren Steam Pump Co., Inc 
Niagara Blower Company Spencer Turbine Company, The bp Pump Mfg. Company, The 
Nicholson & Co., W. H. p Standard Oil Company (Indiana) 35, 3 Well uipment Mfg. Corp 
Nordberg Manufacturing Co Standard Stoker Company, Inc., The Wasting ouse Electric Corporation, 
Stephens-Adamson Mfg. Co. 5: Sturtevant Division 
Stets Company iy Weston Electrical Instrument Corpo 
Streeter-Amet Company . ration 
Orr & Sembower, Inc , Sun Oil Company Wickes Boiler Co., The 
Owens-Illinois Glass Co., Kaylo Superior Combustion Industries, Ine Wiedeke Company, The Gustav 
Division .. Superior Electric Company, The . Wiegand Company, Edwin I 
Swartwout Company, The 7 Wiley & Sons, Inc., John 
Syntron Company 5 Wilson Inc., Thomas { 
Wing Mfg. Co., I 
Peabody Engineering Corp Worthington Pump & Machinery Corp., 
Peerless Pump Division, Food Ma Steam Turbine Division 
chinery & Chemical Corp. 5 Taylor and Co., W. A ° Worthington Pump & Machinery Cor 
Penick & Company, S. B. Terry Steam Turbine Company, The 60 poration, Multi-V Drive Sales 
Permutit Co. 3 Texas Company, The Back Cover Division 
Petro-Chem Development Co., Inc. $ Thermix Corporation, e » Worthington Pump & Machinery Cor 
Porter Company, Inc., H. K ° Thermobloc Division, Prat-Daniel poration, Vertical Turbine Division 
Powers Regulator Co., The Corporation 50, 51 Worthington Pump & Machinery Cor 
Prat-Daniel Corporation »§ Thomas & Associates, H. Emerson 165 poration, Water Treating Division 
Preferred Utilities Mfg. Corp - Todd —_ Corporation (Com Worthington Pump & Machinery Cor 
Pritchard & Co., J. F f bustion ppogeens Div.) poration, Pump & Compressor 
Proto Tools h Trerice Co., t > Division 
Prufcoat Laboratories, Inc. 3 Trico Fuse Mfg. ‘Go. q Worthington Pump & Machinery Cor 
Pyramid Instrument Corp. % Troy Engine & Machine Company poration, Engine Division 
Wright-Austin Co 
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Quaker Rubber Corp. Union Carbide & Carbon Corp., The 
_Linde Air Products Company Unit Yarnall-Waring Company Third Cover 
Ones Chain & Mfg. Company, York-Shipley . 
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Ranney Method Water Supplies, Ine i U. S. Hoffman Machinery 

Raybestos Manhattan, Inc., Manhat tion . : 5! 
tan Rubber Division : Valvair Corporation . Zink 

Raybestos Manhattan, Inc., Packing 
Division 

Reading Elevator Co., In 

Refractory & Insulation ‘Corp 

Research Corporation 

Riley Stoker Corporation 

Rockwell Com . 

Rust-Oleum Geporation 
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Company, John 








NO PLANT SHUT-DOWN 


An Indication of the Products 
Featured hy Advertisers and a list 
of all Advertisers of each of the 


epee FR IN WINTER DUE TO FUEL CURTAILMENT 
tion. See page 128. 


Gitte and Cxcare Camtacinn atte WITH ONE OF OUR DEPENDABLE 


Compressors 


Sor ‘| LP-GAS STAND-BY PLANTS 


@ STARTS IMMEDIATELY 








@ OPERATES AUTOMATICALLY 





@ INTERCHANGEABLE WITH PRESENT GAS 





RECOMMENDED BY LEADING UTILITY AND 
INSURANCE COMPANIES 


— YOU SHOULD PLAN IMMEDIATELY FOR PROTECTION FOR NEXT WINTER 
Refractories i 
aa on For full particulars, write, wire, or call today 

Steam Turbines and Engines 


Tar Srnrs on Speer H. EMERSON THOMAS & ASSOCIATES, Inc. 


ae thar ENGINEERS © CONTRACTORS 


Wire Rope 


pond P. O. BOX 270 WESTFIELD, N. J. 
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tillin Supp = 


test and Research Instruments 


Equally val : 
uable in el : 

testing or special ci vectronic research, producti 

Weston “sens te aagees investigation, edhe saan 

Weston R $ are available through 

ag een a Consult him, or soa ot tad sen 

ete: est Instruments, West sal 

nt nee , on Ele 
Corporation, 605 Frelinghuysen oxen 
e, 


Newark 5, N 
: ’ ew Jersey...ma 
Tagliabue instruments nufacturers of Weston and 


Model 564 Volt-Ohmmeter provides a broad selection of resist- 
ance and d-c voltage ranges. Self-contained battery for resist- 


ance measurements. Sensitivity 1,000 ohms per volt. 











meter combines a-c and d-c voltage, 


Model 697 Volt-Ohm-Milliam 
es. Self-contained battery. 


direct current, and resistance rang 
Sensitivity 1,000 ohms per volt. 


Model 769 High Frequency Electronic Analyzer makes most elec- 
tronic measurements for FM, AM and TV service work in the 


vhf and uhf fields. Three instruments in one: volt-ohm-milliam- 
meter, high impedance electronic volt-ohmmeter, probe type 


vacuum voltmeter. 





Model 779 Supersensitive An tube circuits in elec- 
tronic control equipment, eivers. Measures 
current, potentials; indicates decibels in audio, 
public address and communica’ i . Sensitivity 
20,000 or 1,000 ohms per volt...26 practical ranges. 


alyzer checks 





ortional Conductance Tubechecker for industrial, 
general testing of receiving tubes, voltage regu- 
er Thyratron tubes. Uses differential fre- 
al conductance ranges to 12,000 


Model 798 Prop: 
laboratory and 
lator tubes, low pow 
quency system; prov! 


micromhos. 


Model 686 Mutual Conductance Electronic Tube Analyzer 
tests tubes under exact operating potentials. Accurately 
determines true mu of all tubes, both in 
accordance with manu 4 ting condi- 
tions and at other values 


des mutu 





WESTON 
Instruments 
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a *s requiring careful perature control 
call for Yarway Impulse m Traps on steam 


arway traps maintain even tem- 

because they continually sample and 

to a trickle of the condensate. There is no 

arrest in flow, no waiting for large quantities 

of condensate to accumulate, or trapped steam 
pockets to condense. 

Other reasons why Yarway Impulse Traps have 

become first choice in many thousands of plants: 


@ They get equipment hotter, sooner 
@ Small size, light weight 

@ Easy to install, easy to maintain 
@ Only one moving part 

@ Good for all pressures 





@ Stainless steel construction 
@ Low cost 


If you are not already familiar with these and 
other advantages of the Yarway Impusle Steam 
Trap, try one for free and find out for yourself. 
Call your nearby Yarway distributor, or write to: 


YARNALL-WARING COMPANY 
109 Mermaid Avenue + Philadelphia 18, Pa. 


BRANCH OFFICES IN PRINCIPAL CITIES 





Elkhoi,», Wisconsin, Municipal Power Plant. This 
Nordberg Duafuel engine is a four-cycle, six- 
cylinder, supercharged unit driving an 875 kw 
Elliott generator. Natural gas is burned except 
during extreme cold weather when the engine 
goes on oil fuel. Use of Texaco Ursa Oil for 
lubrication has played an important part in 
reducing power costs by some 50%. 


\TEXACO URSA OIL produced 3 
savings in this gas-burning Diesel 


MR. A. J. WOLFF, Superintendent of the Elkhorn 
(Wisc.) Light and Water Commission, reports the 
following cost-saving results from lubricating with 
Texaco Ursa Oil: 


1. Clean operation—minimizing wear and as- 
suring lower maintenance costs, longer engine 
life. 

2. Long oil service life. 

3. Low lube oil consumption—4301 kw-hrs per 
gallon. 

Low maintenance costs are an old story to operators 
using Texaco Ursa Oils to lubricate Diesel, gas or 
dual-fuel engines. These world-famous oils have top 
resistance to oxidation . . . keep engines free from 
harmful sludge and carbon . . . assure free rings for 


proper compression and perfect combustion. Lower 
fuel consumption goes along with lower mainte- 
nance costs. 

Texaco Ursa Oils are approved by leading engine 
builders and preferred by operators everywhere. In 
the Diesel field, for example— 


More stationary Diesel h.p. in the 

U.S. is lubricated vith Texaco Ursa 

Oils than with any other brand. 
Let a Texaco Lubrication Engineer help you gain 
more efficient, more economical engine operation. 
Just call the nearest of the more than 2,000 Texaco 
Distributing Plants in the 48 States, or write The 
Texas Company, 135 East 42nd Street, New York 17, 
New York. 


TEXACOURSA OILS 


FOR ALL DIESEL, GAS AND DUAL-FUEL ENGINES 


TUNE IN . . . TEXACO presents MILTON BERLE on television every Tuesday night. METROPOLITAN OPERA radio broadcasts every Seturday afternoon. 





